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ABSTRACT

This <hesis focuses o088 cthe peleiplexing 3¢ Pihecnes
interface avong Vax 11/780 ssers.

s$iace theze is osly coe chansel that conaects VAR 1/780
systen 0 f-hernet Local Area JSetvwdrk, 9ssltiplexing of he
911070 Onibas Etheraet Cosmenicacide Coszizollsesr is Zecessaly
iz order ¢ secvice sultiple VAX eaders coacerresctly vwia
therpet.

Described Dhecein is 8 Tise 0Oivisio: Selziplexieq Of
F11010 ccatroller, which caa serve ep 20 Bice (J) sepazaze
VAR uvsecs. The developed softvar? saables those wsers to
cospenicate ia aay coabdisation with oae OF 806 cCosputer
systens, vhich ate ccnnected to Rthezaet as vell.

Tevo Ricrocosputer Developeent Systens (RO and VAaR/Vug
systen vere wsed for the Leplesentation a3ad zesticg of the
projece, The sotfteate 8 designed {2 such a wvay that hose
EDS’s act very sech 1ike vizteal VaL/VES terteismals.

The whole systes Cas asily 02 ezpaaded 20 estve sole
than aiase ssecs.
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Chapter II provides the systes layout as it currently
exists. It describes hov tha VAX ind the ¥DS's sys<=eas are
connected via Ethernet acd refers to the previsus ralsevan<
vork which has been perforsed by other studencs,

Iz Chapter IIl ipforsaction which is very useful and
sceetines necessary in order o unlecstand chis chesis, {s
provided. These pieces of iaforsation veze found {n a
vacioty of ceferences and it vould be very paianful for the
zeader =0 =Ty to locate thes 03 his own.

The satezial op %0 and includiaj Chapter III coasti‘utes
the background for the understatding of chis ~hesis. In
Chapter IV hovever, the Teal vork starts vith ths high level
design >f the Bthecnet sultiplex:ing. In this chapzar the
design concept is described, and justificazion fo>r zhe deci-
82338 that vere msde s given.

Chapter V contains the detailed design axd !{splesenta-
tion of the project. In reality Caapzec ¥ consticutes the
docunenrcatiot of the developed softvare. Iz sose instances,
thiegs that have been aectiocaed Lo previous parts of this
chesis oare repeated, wvhen it wvas thought that <hey are
pecessary for the thorough sndecstasdiag of the progras.

Chapter VI coatains the conclesion of this work.

This thesis i5 also sepported by several appecdices.

Appecdiz O provides a descciption of VAI/VES systes
setvices and the Pua Tiee Lidrary ctoetines vwhich wvere used
is the prograss, aloag wizh ipforsation on thei: use.

Appendiz B provides general iaforsation about the
ftherne: local acten setwork,

Appendiz C qQives 2 sher: 4descripcion of ¥I10%0
controllier which coastitstes the TAL - Bthernet intecface.

Appendiz D contains the 0User’s Saneal for %he saltel-
plesing cf SAZ/VES-Rtherast interface.

Appeadices B and P provide the 2O projcass vwhich
Cepose this project (see Chap. 1V 8).

"




Appondix 3 iacludes tha modifi:d programs of a pravious
SR4418 DY Mark S:otzer (see Chap.II B 1) with a brief expla-
Assier of the changas.

Sppendix B provides a high lavel design ¢f a virtual
taf9taal te<work, alecng with some hints which may be usaful
%6 e parson who vill vork in this area.

flaally 48 Appendix I is given the program "LOGER" which
iseanes & 830chyd process o cun the image "LOGINOUT.EXE™.

wes tafersation abovt this effort can be founi in Chapter
..

% TISIS OBJRCTIVES

*het this thesis started, <the objactive was to create a
wsesth ¢f viztual terminals for the VAX/VMS system. More
mesjtically, tvo BDS microcomputers which were connected to
he $71eCee" lOcCal area network, had to be made to act like
“éseel teolnals of VAXI/VNS vhich is also connzcted to the
L2243 1

Afuet oost of the work was done and the grsatest part of
e 2¢9Ject Mad deen designed and inplénented, all that was
tef* eas D¢ invocacion of tkhe Loginout procedure {Ref. 1]
Mo 68 WS terainal. But at that point it was discovered
et sater the current design of tha VAX/VMS Loginout proce-
Mete, 1% is Lfepossidble to invoke this procedure by anything
okee otep: tde physically connectad VAX terminal. So the
wisitel ¢o0el was changed.

%@ sev odbjective wvas the multiplexing of *the E*herne*
intetfoce as0ng VAXI/VES users i.e. NI1010 controller (ses
weerdis C). Ia other words, howvw it could be possible for
etiees weers of PVAX/VES to use concurrently the unique
aentel vie which VAR is connected to Ethernet.

siace the original and the final objectives wvere in the
mee emetel direc2icn, a large part of the original design

12




was maintained. The developed software finally provides a
degree of virtual terminal service. The devia*ior from £full
virtual terminal service 1is +that currently the Loginou=-
procedure must be executed frem a  VAX terminal, and <he
program that is respensible for +the axecution of commands
ectered from an MDS terminal must also run from a VAX/VMS
+erminal,

Since we need to occupy one real VAX terminal, in crdar
to use an MDS as a vwvirtual terminal, +*here is no practical
usefulness in the viztual terainal service as it currently
exists. However the Digital Equipament corporation is
working on the modification of the Loginout procedure. As
soon as this modified version of the Loginout procedurs
becomes available, <this <thesis can be relatively easily
modified sc that full virtual <terminal secvice will be
achieved.

In Appendix H a high level design of a virtual terminal
netvork is provided, which may be us2ful to the person who
will undeértake this task when the Loginout problem will be
elinirated.




II. THESIS BACKGROUND

Before the development of the present thesis, Stctzer
{Ref. 2) and Netniyom [Ref. 3], had worked on the communica-
¢ion interface between MDS microcomputers and VAX/VMS.
Specifically they worked on transfarring single messages and
files from VAX to MDS and vice versa.

A. SYISTEM LAYOUT

In order that communication between the VAX/VMS and the
MDS systems to be achievei, both of them were connected to
Ethernet local area network. Figur2 2.1 depicts how the
MDS's and the VAX are currently connected. This configura-
tion existed on the £fifth floor »>f the Spanagel Hall at
Naval Postgraduate School, when this thesis was being devel-
oped.

One single density and one double density MDS are
connectad to the Ethernet. Bach one of ¢hem is equipped
with an NI301) board (Ref. 4], which contains all ¢he data
coanunication contrcller 1logic rsgquired £for interfacing
those micrcecomputers to the Ethernat.

Similarly between the VAY and the Ethernet stands an
NI1010A Onibus Ethernet comamaunication <controller [Ref. 5],
vhich 1is also a single board that <contains the required
logic for interfacing the VAX to Ethernet.

Appendix B contains brief information about Ethernet. A
short description of NI1010 controller is givea in Appendix
C.

14
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B. PREVIOUS WORK

1. M¥DS - Ethernat Comgunication

Stotzer had undertaken <heé part which deals wvith <¢hs2
softvare interface tLetween the MDS and the Etheomnat,
Stotzer's prograss vere modified ia order to mes: the rseds
of a continuous ,uninterrupted, MDS-VAX coamunication,
because in his original prograas, aftar the ¢-ansamission of
2 single message, one had to ianvoke “he progras again sach
tinma.

Since a part of this thesis vas developed concu:s-
rently with Stotzer's thesis, several suggestions wvere made
to him, and he redesigned his prograas so that “hey could be
used for the purposes of this thesis.

In spite of the new effort, after Stotzer's thesis
was completed and he had departed, very few but crucial
ckanges were made to his software, in order it ¢to serve
completaly the objectives of this thesis. 1In Appendix G the
modified Stotzer's programs are providsd.

2. YAX - Ethernet Comaunication

Yetniyom worked on the intsearface between the VAX and
the Ethernet. His programs amade possible the receiving and
sending of messages and files from and to the NI1010 board.

According to his design, a process is contiauously
msonitoring tha NIVT010 and as soon as it receives a message,
it sends an aknowledge to the source of th? aessage, and
displays this message on the tsraminal.

This process can serve only one VAX user at a time
and no other process can establish access *o the NI1010
unless the previous one has terminated, freeing the unique
channel of coamunication with the NI1010 and consequently
vith the Bthernet.

16
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In contrast to Stotzer's prcograss which vere use?
alaost unchanged, ¥atniyom'’s softvare vas not used. Rovevsr,
his work was studied most carafully by the vriters of zhis
thesis, vho obtained the iricial knovleldge of <he
VAX-Ethernet cosmunication fros his document.

"9




III. RELEYANT INRORUALIQN

Before proceeding wizh the desiga of <che syloiplexing
systes of the BEthernet interface asdsag YAX - 11 asels, i
would be wsore convenient for the ceader L{f s30m0 relevarn:
background information vas provided. 1In this way tte zeader
vill save ~-he %2zouble 20 find <ais iafossatioz ¢a hKis onm
and thus discrepancies {n assusp2inis vwill be avd>iled.

A. GULTIPLEXING

In general terss the vord sultiplexing refers to 2he use
of a siagle facility to handle coacurrenzly seve_.al siailac
but separate operations. The sain use of aulciplexing
hovever, is in the field 5f data cossunications, vhere it s
used for <he <cransaission of several lover spesd 1t
streans, over a single higher speed line.

In the context of <¢this projecte, aultiplexing of the
Bthernet interface isplies a schese under vwhich saay vWaAX
users share the unigue channel of cosauaication becvesa VAX
and Bthernet.

Bultiplexing is d4divided {ntdo <2vo Dbasic categories:
Ixsguency DRivisicp Bulsiplexipng (FOWM  and Tias Division
Bulsiplazing (T0M.

In D8 <cthe frequency spectrua is divided up asong the
logical channels, vith each user having exclusive possession
of his frequeacy dand.

In TDA the users take turns (in a round rodbin fashion ),
each one periodically getting <¢the entire Dardwidth for a
short burst at a tiae.

The latter schese was used for the asultiplexing of
Btherne: interface asotg VAX users. Bach user vho requests




zvice via ZtheTtmetr, 3akes XCLISLVE Uyse OFf tre Jaul -~
Lenernes cosmmagisacicn chaceel for 3 shOIT pariod ¢l “~Le,
Thor aLother ese: %ikes cva%r0l O0f tis chanzal for » whi_e,
and so ot. %8 3l1l %0 users have used ths chantsl,
conzT0l coves dDach tc %he izt wsel azd 3 zev cycle dagics,

3. PIOCISS
V. kasmas Naflsitig]

P-ocess is the fendasezcal PIogTa it i3 VAR/VaS
which is seleczed Dy che schedaler 23¢ esxecs2ins (BRet. V).
A process is sucosacically created fO>r each us3ez vwhen he
1298 on. The 990 TUDS PLOQrass, 020 at 3 2iss, 18 hie
process. Otly 029 pProgrsas Can e At 3 ti80 18 ARy process.
A process is identified DY a process D or PID.

A process is folly descridbed by bhardwaze ccazexe,
softvare context ard eizzeal address space description.

a. Bardware Coazext

The dardvare cottext cinsists of copies of che
genecal purpose registers, the foer per process stack
pointers, <%he progras cosazer (PC), 2the PLocessor status
longword (PSL), and the process- specific processor regis-
ters including the oeeory sazagessnt registers and <he AST
level regiscer.

The hardwvare contex® resijes ip a data stractuce
called the hardware process contzol Dblock that Lis ased
prisarily vhan a process is ctesoved f2roe or selected for
execusioa.

b. Softwre Coctext

Software context cotsists of A1l 2he data
tequired by variocas parts of <the operating systes, %0 make
scheduling and other decisions aboat a prccess.
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c. WHeieal dddress Space Ddascription

™he virteal 3ddcess 3space of 3 precass s
divided L{2t0 tvo Cegioces:
= The PTOIPIaN seqgion (PO), vaich Zoatalis the isage
cerceatly teiaq ezeceted.
= The costicl reqgion (PN, YALCHS €318 he
iaforsaion esaistaleed Oy he syidtend 03 HEBILL oOof the
process. I° als0 costaiss the esatr stack, ¢s1Ch espis
eazd 2 lover-editressed etd of =%e coztol rejiece.
T™Me f31llo0eiag Pigete J.t :illu3ezates be lajyos®

VINTUAL
08200000 T
ADORLSS .
SR0CAAN ]
[ ]
e Sirection
cf growAn
[
JATTPIrT
CINTAGL o=
RECiCH T
) virection
of grewth,
[ ]
'
aTTTTLY A

Pigere 3.1 layost of Process Victeal Address Space.

of a procese’s victasl sesdry.

The ini2ial size 0f a prccess’s visteal 2ddTess
space depends oa Zhe size of the isage Deiag execated. Hcre
inforsazion adoat virtasl addcess space can be foend ip 2he
Chaper 110 of VAI,/VAS Systea Secvices Referance Nadwal
(Ret. 6).
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‘- jasass9uips: Sarviges

™e (/0 sobsystes on VAX/VYS has a *three-tiared
WpeAtien.er, T  zep tler is VAX-11 Resoucca Managemant
Meed (W52 eeick groviles access to files, uni<
W .06 WM wrtals foreign devices. All VAX-11 high level
S prages LAVING TAX-1Y RNS to perfora I/0. Thus, VAX-11
Mgtdad 043 4§ OBITZ statesments cause the compiler +to
wnsiets L5 Yo TAZX-1T RES.

™e socond e {8 ¢the Quaue I/O0 systam s2rvices
®ien oeds wal nroughout the prograas. They perform device
onen fet £/ e84  VAZ-11 RNS generates calls to these
@ydiime. 3 SEP9TIDVNEL ad98 the Queae I/0 services when :

== A0CQS8E£18Q devices not supported by RMS
fteal tiee devicas as the NI1010 board).

= pafforsing [ /0 opecations not supported
&y #98 (logical or physical 1/0).

= faftoteiag 1/0 operations not supported
9® t1he langeage's interface to RNS.
taspechcotoss 1/0 in PORTRAN).

™Me Wit tier is che device driver itself. The
move t49 sivices oCt a8 the user interface %o the device
Whroer oNieh ie sever digectly accessed by ¢the application
gt Ve .,

fo mmistals o level of device independence, VAX/VNS
et e susital 090¢ set?ices vwhich allov prograss using
g oot $40 setvices tO0 De writter without regard for the
whsep§ rentrol ket ot writ ssaber of the device. In fact, if
ME T ¢ je seel, isstead of the Queue 1I/0 services, the
soge of *Re MWeite seed 2ot De coOnsidezed by the programaer.
Woke fY jiets the weost :isporant Device-Dependent I/0
L 441, N




In Table IV are 1listed the <+«wo basic Mailbox and
Message I/0 services used in this thesis <to provide the
adequate communication ameng processes. After this ovarviaw
of the most important I/O services, four of which, ©namely
$ASSIGN, $QI0, $QIOW and $CREMBX appear in the programs of
this thesis, it 1is considered useful to carry out a brief
discussion cf two basic fsatures that VAX/VMS incorporates

TABLE III
MAILBOX SERVICES

Service name Fupction (s) Bestriction(s)
Crea<e Mailbox Creates BYTLM quota,
and Assign a temporary TMPMBX privilege
Channel or a permahent (for temporary MBX).
($CREMBX) mailbox. PRMMBX privilege
(for permanesnt "MBX).
Delete Mailbox Marks a perma- PRMMBX privilege.
($DELMBX) nent mailbox Access mode.

for deletion.

in the above services: AST's and MAILBOXes. These features,
constituting the backbone 0f the whole design, have provided
the desired efficiency and facilitated the comamunication
betveen processes.

a. Asynchronous Trap Services

Some system services allow a process to request
that it be interrupted when a particular event occurs. Since
the interrupt occurs (out of sequence) vith respect to
process execution, the interrupt mechanisa 3is called an
asynchronous system trap (AST). The trap provides a transfer
of control to a user-specified procedure that handles the
event.,
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The system services that

accapt as argunent the

use aa

address cf an AST

AST mechanisn

servic2 rou<irne

Queue I/0
requast
(5310)
Queue I/0
requast and
Wait for

t f1
13¢zow . 7

Allocate
Device
($ALLCC) .

Deallocate
Device
($DALLOC).

TABLE IV

SUMNARY OF I/0 SERVICES

BEstablish
an I/0 request or

network operations.

Releases linkage for

an I/0 path.

Releases a pzth f-onm

*he network.

Initiates an input or

output operation.

Initiates an input or
output ogeratxon angd
i

causes ¢
vait unt

g execution.

Reserves a device for
exclusive usitby |
s

process and
subprocesses.

Relinguisges_exclusive

use o0 evice.

(
s a path for

e procass to
l it is com-
g%eted before continu-

lad
-+

st

2

(]

ol

> b (O

T

on
= O
=0
@ H

:
o (
/0 re st
ETMBO ri

-~z

operations).
Access mode

Access mode

Access mode

None

Access mode

7

)
v
for network

ilege

that is, a routine to be given control when the

occurs. These services are:

-- Declare AST ($DCLAST)

-- Enqueue Lock Request ($ENQ)
-- Get Devices/Volume Information ($GETDVI)
-- Get Job/Process Informatioa ($GETJIPI)
-~ Get System Wide Information ($SGETSYI)
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~-- Queune I/O0 Reguest ($QIO0)

Set Timer ($SETIMR)

-- Set Power Recovary AST ($SEZTPRA)

-~ Update Section File Or Disk (SUPDSEC)

Of the above, the $QI0O and the $SETIMR services
used ip the programs, include in th2ir arguments ASTs.

ASTs are quauad for a process by accsss mode. An
AST fcr a more privileged access maode always takes prace-
dence over one for a less privilegad access mod2; tha+t is,
an AST will interrupt any AST service routire executing at a
less privileged mode; bkowever, the process can receive ASTs
from more privileged access modes (for example z Kernel-mode
AST at I/0 completion).

Figure 3.2 shows a program iztecrupzed by a
user~-mode AST, and the user-mode AST service routine intar-
rupted by a Karnel-mode AST :

Pragram
User-mode AST service
AST routine
———————— _—
A S
~
N ~ Kernel-mode Kernei-moge
N AST AST service routine
N e e e e e - ——
N N
N ~N e
AN N -~ -
~ ~ -~
V N Return ~ <V Rewurn

Pigure 3.2 Access Nodes and AST Delivery.

Some examples are given below, whnich may clarify
the way ASTs work.
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Example wish $SETIMR AST
In the Se*t Timar (3SETIMR) system ssrvice, one

can specify the address of a routine (subroutine c¢r func-
tion) in th2 main program t¢ be executed when a time
interval expires or whsn a particular time of day is
reached., The service schedulss the exacution of the routine
and returns. Up to this point +the sequence of the prcgram
execution has not been changed. Now when the regiested timer
event occurs, the system "delivers" an AST by intarrupting
th2 process and callipg the spacifi2d routine

subroutine rec (MRpacket)
BllCLt °integer*u(a~z)
#1. ternal dummy
istat = sys$qio (kval(h %val(nichan)
*2. 1 s34 % Qloﬁ_raa 1blk,108b
2 umm gagacket uRpacke%,
3 fval(l52 ,,.,
return )
end
$3. subroutine dummy (MRpackat)
return ‘
end

Piqure 3.3 Exanple >f an AST.

Exgople with $QI0 AST
In this example, the $QI0 service is called. You
can now specify not only the address of a routine but also
the parameter to be passed to this routine. Figure 3.3 taken
from the program "Ethermult" shows how an AST can be deliv-
ered,
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Notes or Figure 3.3:

#1, The AST subroutine should be deciared as "ex+-ecnal®,

#2. The AST subroutine nama (adiress) and its paranmeter
ars among the arguments of the sQID service, at the proper
positions. The service is axecuted in the normal seguance of
the program, se*s the recaive mcd2 and returns., The program
continu2s executing until the I/0 is completed, i.e. un+til a
packet is received. When this happens, <tha AST is "deliv-
ered", the program is interrupted, and con4rol is <trans-
ferred at the subroutine "dummy" which is executed. dhen
con<rcol returns, the program continuas executing from the
point of interruption.

More about ASTs can be found in

-~ VAX/VMS Real Time User's Guide [Ref. 9).
-~ VAX/VMS System Services Refareance Manual [Ref. 6).

b. Mailboxes

Mailboxes are synchronosus (mainly) virtual
devices which may be used to transfer information among
cooperating processes. The amount of information transferred
via mailboxes is normally less than 512 bytes. Actual data
transfer 1is accomplished by usiag YAX/11 RMS or 1/0
services.

Rhern the Create Mailbox and Assign Channel
(SCREMBX) service «creates a mailbox, it also assigns a
channel to it for use by the creating process. Other
processes can then assign channels to the mailbox using
either the $CREMBX or the $ASSIGN system services.

The $CBEMBX system service creates the mailbox.
It identifies the mailbox by a user-specified 1logical name
and assigns it an equivalence name. This name is a physical
device name in the format MBAn: where n is a unit number.
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Mailboxes are either teaporary or persanent. The
user privileges THMPHEX and PRNMBX are required to create
temporary or permanent asailboxes respoctively. The teaporcary
peilbox is deleted as soon as tha image that created it,
ceases o exist.

THe $QI0 (or $QIOW) systaa service is used to
perfora I/0 to the mailbox. In a usual seguence of opera~
tions involving a mailbox, SCREMBX, $QIO and SQIOW systes
services ate used. Pirst, the SCREMBX creates the mailbox
and assigns 2a charnel to it and ¢then the $QI0 (or $QIOW)
reads or writes to it. Other processes may have access “o i<
by means of a distinct chznnel assigned to <*he prccess and
can use also $QI0 to read or write to it. 1Ia general, sail-
boxes aze ore of the simplest facilities to use thaz VAX/VAS
provides for interprocess coasmuaication.

(Numbazs indicate the order of eveats)
1 OR 2
3 READ QIO
A BOX s
—ier2 ]
WRITE " DATA
QI0 4

Pigure 3.4 Two processes accessing a sailbox.

Pigure 3.4 gives a schematic intezpretation of -he coamuni-
cation between processes via a mailbox.

More informatis»n about mailboxes can be found
in:

<= VAX~11 Portran Us2r's Guids [Ref. 10].
~= VAX/VAS Real Time User's Guide [Ref. 9].
-= VAX/VMS System Services Refarence Manual [Ref. 6].
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3. ZIiser 30d Iiss Conversiop Spivices

Mary applicaticns requice the scheduliay of p-cyoaa
activities based on clcck tise. Under VAX/VNS, 2 procCess Day
scheduls events for a spucifield tiss ictescval. Tiae sgervices
can 4o the following :

(1) . Schedule tha setting of an event flag, or qusue
of an asynchronous systea trap (AST) for ¢the current
rocess, oOr cancel a pending request ¢that has not yet been
honored.

(2). Schedule a wvake-up -equast for a hibernating
process, or cancel a pending wvake-up sequest <¢tha¢ has not
yet been honored.

(3) . Se*: or recalibrate tas curcent systea time, if
the caller bhas the prcper user privileges.

The timser services require the user to specify the
tine in a unique 64-bit forsat, To work vith the ¢tise in
d fferent fcraats, one can use time conversion ssrvices “o :

(1) . Obtain the <current date and tise in an ASCII
string or in systes forsat.

(2) . Convert an ASCII string into ¢he systeam tiame
format.

(3) . Convert the time froa systes format to integer
values.

The following table 1lists the tiszer and t¢ise conversion
services.
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TABLE ¥
Basic Tiser and Tise Convarsion Services

Ssrvice Nase gapcsion () fessziciico
Get Tise (SGETTIN). lttnt s the dat’ and ¥one
n systes fZormat.
Convere na'l‘riut cznvc ts a dace ng None
to Juseric b 34 rop systea for
(SHUATIN). t0 nuseric integer va nol.
Convort lina xqrinc crnvosts a date aa None.
g se from l!'t‘! orsat
( lSCtIl). to an ASCII st:-ing
Convert ASCII string fonvo:t a _4ace 2nd tine lone.
to Binary ($SBINTIN). IR ASCII str 2g to
¢ systes foraacs
Set T1i SETINR ) settin TQR
Rer (8 ' ovggt.izaz 8: g onia‘n:! qgotg.
an ast a I o bsolats
els ae value,
C=nc01 Timer request c ncels pravisusly issaed lc ess
(SCANTIN). Ber reguascs. <.
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Iv. DRIISE COUsBlE

A. GENESAL

v. Rvoistien Qf Ihs Desigd

The design for sultiplexing the ¥INO10, the Exbhernet
iscerface device, vas chaidged several z:3e8, 48 1 pare: of i=
wes ioplesented ani expsriezce wis obdtajined. Ore = jor
prodbles vith this wvork was that tap writezs of his thesis
bad not wvorzked ia the past with VAR/VES azi soseiizas i
couldn’s be Jecersined Lo advance vhat could oe dcae and
wha* coulda‘t. 8uch experisentatioa took place and tte orig-
isa) design was msodified vhen necessacy.

Aftez the difficulties of these details vere over-
cone, the f4irst vwvorking version of the profec: was
cospleted. Sovever this progras vas go: safficiently fast,
because the suleiplexing vas takisj piace at the level of
tke usecs. That is, whed a use: was being served, e
progras was staying with Dhis apcil this user was fally
served. Por exzasple vheo & use:z had to qet a file foos
VAR/VES, no cther user woald be served eaiil the eatire file
of he current user was 4displayed oa the @#DS screet. IZI the
file wvas larje enough, considecadble asoun: »>f tise was
spent, vith %he eatire systes Jevoted %0 One user, and that
sade the systes very inefficient. rfhus, it vas decided tha
sultiplexzing occar at a lower level and fnstead of sslti-
plexing users, the nev design was asltiiplexzing frases of tie
users.

2. janguags Selaction

The l1anguage that vas selected for the Llaplesenta-
2idn of the project wvas VAX-1Y PORIRAN. The Teason for this
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Choice vas "bat PORTEAS s very woli sepoctsd by VAX/¥YFS,
234 theve aze verTy powsIfsl sys7es r29712a85 324 d%ser Yacil-
ities «aich sake he jJOb of =hé PIOILABNET B4CH A3 e,
Mait Lt 00N $0%¢ Li®® G DBecINP? famlllar elvE TRlS
1anguage vhich was 3cetly eakzown ) 259 designese,

J. Ixass Ll

fecall et i1afoInatiod 15 tracsferzad elis Etheraet
tsee Apoesdiz A) i3 9QIoeps Of tytes. Ote sS4 Qrcup is
called a frame. Data :2 at E2serdss: f7ase st Do Jrecer
than 66 tytes aad less of equal 10 1500 dyies.

one decision that had o De sade vas AdIT Lo Aine
of zhe informtion fase 20 DE (TS50 ITI08 0k time,

Although testiang and asalys:s weas got very exrea-
sive, Lt vas ODYIOES that a fraee siis Of 13500 vas 2be acMt
efficiens, oasidesing %he average 1e33th of the Zesporses
20 2he varices cossands eatered (>3 a4 808 wecsiaal. Thals
is zeascaadle, Decaese after 2bhe 222283188103 0f each fraee,
the trasseicter shoeld cteceive a: achaoviedge 2209 the
teceives, and oOther secondacy opereiions sust thetfore de
execeted, 89, the sealler zha (f(Tase side, the oot
fzeqeenily 20386 pacasite opecations ale esecstei. Also sany
sedbtoetine calls are avoided. A1l of zhese Opezatioss e
tise cotsening and redece the efticieacy of 2he ptogtas. Pot
the adove treasod the laczgest frase appeats 20 be the sost
efficlect.

The Oaly case vwhere the lacge fraee is 8t o 4isai-
%e0289e is vded he 2088290 i very sidZt. POr exarple, if
ve have & nessage 80 bytes long, 71520 dries s:ill bhave %0 be
tzanseizted Dut 2Me 1020 cf theo vwill De eapty. This sits-
a%ion say fregqoeatly occet vwith the ilast frease O0f & file.
ovever since 2he <ttamsfer tate of Liheraet is 80 high (VW
aegabdits per second) this is 202 veryp costly as far as tise
is coacerned. 30 in cvezall, the hijhest fzase size is #til)
the sost efficiemt qeonqg fized sitze frases.
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variasle lenqgta fa00s coulld pe used 22 the ProRTin,
o malie 1= 800 efficient, HOWdVEr 31OUR6F 12 £15 prcarin
provides only %oz a fi3zed frave jatgts of 500 apves,. il
the frase length £a Q1N PIOITINS BAST BS TIP FARE 1T ks
fec146d DAt tais (Ta0e leaqtr Do SiAINIired,

5. 0168 L3'RL PUSIGP

08 ves 0032°100¢d Defdie, 20 LOgizoe: 4L jrocedyre
cannot %0 12wNed €Tco 4 “eriadl 0L %3 43 DTigiial ViR
teceizal. Secaese Of i8S, 3 9df 423 0 B2 f2428 10 Sawe
coenands <nteced €00 at 205 "eT0:33 "0 08 ezecetad 13 e
P08 e8vi:00000t. The 801810 10 (B14s PI0Bl20 13 1he Synved
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COBRRNICA"LIN GLXn Cho FENOND Bogid 32d SIS %y pAESRYS
At aLziees tasTe,

$OCcEd, LV BUGT CROCK Re Validiry of 3y lizemina
SES5290S U514 QT OTOLAE "NP GFET TO 02T 3 *31l3 PESSROE i3
044088 648,324 12 00 XD PGB 0 1RO IPBIIPTLITS USST,
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accotALse "0 specified priogitivs,
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flase vae waed. The Clostof o)iCH vas v9ed CO31213s8 & *92)
of 32 f1aqs seobeted f(toe & RO 9Y. Ay progred i *He
TE/8S SAviLI0000T G4 ACCEOSS this cClaster aad terd, sev,
o T8¢t 83y 3t Mose flass.

Plags 066 2pc2agd $72 o2 200p0td 5 9 veels and
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192 my bdave 30ticed aifeady 138t ‘% gystes o
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The lisitatios ip 3ser ausbders is :isposed ldue 2
"¢ ne30e? Of COBNOA avedt flags available i TvAX/VYS,
sanely 9 flajzs asrasged :3 “Aree clusiers of 32 flags each.
ndeT the curceat desiqa, *he systea can be expazded ¢o
setve ¢ saxises of &7 asecs.

™e flags fz0a 73 zhrough #8) 3ze¢ 2sed 0 indi-
Cate vhetier The €S9I vho coOrIesponis 0 sach of thea has an
angsver teady "0 send DATK to the HD0S which has sent 1
ccesand to s,

PLQeve ¢, 1 tllaus=zates “he use of ccazon evens
flags (3t 13%aLPrOCeEs COBBERICRTION,

be Use of Baildoxes 12 “Izaersulcs”

The cosseticatiot of the “Ethearaulz™ prcgras
with th? “Ysetsult”® progress s acalieved through sailboxes.
8 teceived suesage is ‘dentified aad pat {2 <che saildox of
the 0907 %0 WhOO it is addressad. Tare 208sage is thedn picked
% "7 the "Coeroulc” for ferther elabdoration.

fach eser has bis own 32aildox vhich stays there
a8 long &9 0o cocresponding “Usernait® is rurning. @Shen a
"Userselt® prograe tersisstes, :he cicresponding sallbdox
&isappeatrs. Pilgee 4.2 depicCts thd Laverprocess cossdacica-
tios Ry seets of sailtozes.

c. Ose of AST's 12 "Reherault”

fecall that as Asyschzonous Systea Trag is
a0thing else Det an iatertept which 2ransfers control at a
specified place of the pregcres when a specific event occurs.
“gehernuli” wses “"SysSqis® systes seIvice %20 coatinuously
Misten %0 he WI1010 boass. This systes service se's the
*ehrerezit”® 1ato a teceive mode i3 which %he ptograa does
20% wai: for the event to occCut, be: CHatinees £Orsal execu-
tisn. s scon as 2 SESSge arrives at the NLV01) Doard, an
intestept (s triggered 1and coatlol of the progras s
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transferred to a location which can be prespecified as a:
input parameter of the "SysS$Sqio"™. In this way <ker2 is ne
overhead due to *he need o2f listening to the network.

d. "Etherault" Algcrithnm

4 high level algorithm of program "Ethermult" is
given below. This algorithm does 1not go deep into details,
because its purpose is to help ths reader <realize quickly
what are the main operations of the program. A detailed
descrip=ion of the program and explanation of the code is
given in the next chapter.

At this point it should be mentionsd that %he
program uses 2 message gueue in which the incoming messages
are stored, in a PIFO order. Also there exists a user irnfor-
mation table which contains inforaation pertaining to the
current users.

The high level algorithm is as fellows:

1. Make accessitle the common a2vent flag cluster tc the
program.

2. Clear flags #64 through #8u4

3. Establish communication channel with NI1010

4, Set the "ear"™ of the system to listen to the network
and specify where program con*rol should be transferred when
a message arrives.

5. When a message arrives,put it in ¢he message queue,
send acknowledge to the source, and reset the "ear" of the
system.

6. Take the first message from the message jueue.

7. Check whether the wuser to whom this message is
addressed, is currently authorized to use the systen.

8. If he is not:

- send a caution message to the message source

- disregard the message
rearrange the nessage gusue

BElse
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- rearrange the message qu=u2

- put the message into the appropriats mail bex

- if ¢his is the first ma2ssage for a VAX user:
~ update the user information table.

9. Check which 'users have a ready answer aad ssnd each
answer to the proper destination, using a round robin
scheme. According to this scheme each user is serviced for
as much time as it is required for one frame to be sen%t, and
acknowledge to be received. After this the next user is
serviced,

10. Check the status of the nstwork and update tha user
information table if necessary.
11. Repeat steps 5 to 11.

2. Program "“Usermuli"
a. Program Tasks

A user vhich uses an MDS terminal t> access the
VAX/VMS environment, is a virtual VAX/VMS user. As a VAX
user he must be first authorized in order to use the systen.
This authorization is grantad by the Loginout VAX/VMS
procedure.

Since currently the Loginout ©procedure can be
invoked only from a VAX terminal, there is no other way for
a user but t5> use a VAX terminal in order t5 log on. In
addition, because bLe intends to use the Ethernet nmulti-
plexing as well, he has also to get a second authorization,
tc enter the network. So after a usar has succesfully lcgged
in the VAX/VMS, he must run a program which will enable him
to enter the network., This program 4is +he "Usernmult"®
program.

"Jsermult” checks the common event flags #73
through #81, <that represent the users, and finds ou%t which
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of them are not already set. Then it associates them with
user numbers and prompts the user to select one of those. If
the user chooses a legal number, authoriza*tion tb enter tha
system is given and the corresponding flag is raissd tc
notify "Ethermult" about the new status. If the user made axn
invalid entry, the precgram gives him another chancs.

Commands like DIR, TYPE, PRINT etc. which are
ertered from an MDS teorminal and pertain to a specific
user,must be executed and the results should be sent back to
the MDS terminal,

The distribution of th2 messages which arrive at
the NI1010 board is performed by program "Ethermult", which
places each message into the appropriate mailbox, very much
like a mailman does. But this requires that therz exist such
a mail box. So the first thing that "Usermult" should do,
after the user has been accepted by the system, is to create
this usser's mailbox and establish a path of communication
with it.

After the mailbox is cresated, "Usermult® should
check constantly vhether a message has arrived. As soon as a
coamand arrives, <the program calls "Spawn" systam procedure
which executes the ccamand.

A more efficient way of checking the mailbox
would be to set the "Usermul4" in receaive mode and then put
it in hibernation while still in ths receive aocde. As soon
as a massage arrived, an interrupt would be triggered to
wake up the process in order it to continue execution. This
interrupt driven scheme is more efficient for =multiuser
systemas because this way a time slice is saved. However, for
reasons of simplicity, it wvas decided, to implement the
first method.

The output of the routine "Spawn" is placed in a
file wvhich will be used by “Ethermult", to send the answer
back to the calling MDS. Then *+the program checks the
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mailbox again for the next messags. The message traffic
among VAX processes is illustrated in Figure 4.3.

b. User Mutual Exclusion

I+ may happen that mors than onpe UusSer rsquests
access o the ne*work at the same tima. In such a case two
users may select the same user number. If “his happeas many
problems and confusicn will be created. S0 there must be z
way to avoid a situation like this.

The solutior to the problem was again a common
event flag. Specifically the very f£irst <thing "Usermult"
does is to access the event flag cluster and check whether
flag #84 is set. If it is so, it msans that another user is
requesting network servics at this moment. Thus the program
should wait and keep checking flag #84.

As soon as this flag is reset, “h2 requesting
prcgram raises it, so0 that no othar user will interfere
until a user number is obtained.

C. Protection

Now another issue is brought up. If no protec-
tion is provided, a user who has control of event flag #84,
is enabled *o prevent any other ussr from initiating a log
in procedurs. The solution which was adopted for this
problem was the use of a watchdog timer.

A timer which is set at 10 seconds is energized
vhen the user is prompted to ®mak2 his selection, and a
message on the screen notifies the user that he has 10
seconds to select a user number. If he does not npake a
selecticn within 10 seconds, flag #84 will be reset, and
his program will teraminate.

The program also resets flag #84 and terminates
exacution wvhen the user makes two sonsecutive wrong selec-
tions. This way he cannot prevent other users from logging
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in, by
the 10

making indafiritely invaliil selactions Just befcce
seconds expire.
Next a concise algoricha f£for the "Userauli®

program follows.,

1.
2.
| 3.

"Usermult" Algorithm
Access 2event flag cluster
Check flag #84
If set kesp checkirg
Else sat it

4, Check flags #73 through #81

5. Put those flags which are not s23t in an array
! 6. Associate thcse flags with user numbers and prompt
) the userz
’ 7. Set the timer for 10 seconds

8. In case of wrong selection giva ano%ther chance

9. If time expires without selection of user number

10.
11,
12.

veset flag #84
Stop
Else
cancel tinmer
accept user nuamber
reset flag #84
Create mailbox and establish path of communication
Check the mailbox
If eapty keep checking
Else
call "spawn®" to execute the message
put the results in a £ils
go to 11
End Usermult.,
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V. DETAILED DESIGH QF IHE MOULTIRLEXING SI3IIX

In “he previous chapter <the high laevel desigr of zhe
sultiplaxing systea wvas given, withoutr details on the opera-
tions of each module.

This chapter explains ir detail <he operations of the
main program aad each subroutina. 1In reality it cons<icuces
the documentation <c¢f <+he sof-vara. Also iscluded ave
coaments which explain to the realer why ce2-tain decision
were made.

A. PROGBAR °*ETHERHULI' DETAILED DESIGN

1. Yariables aad Data SSIuctules

The variables vhich are daclated in the progras are
in alphabetical order the followiag:

Ackflag : Variable to denote vhether <¢he :eceliveld
inforsation is an ackaovledge or a real
message.

Alpha ¢ Array of characters vith 9 elesents, which
contains persaazently <the nuabdbers fros 1 %0
9., It is used 20 sdolve a technical prcblea
in concatenation of chacacters. The progras
assigns very frequently the curreat user
namaber as an 4index for <the mailboxes and
reply files.But ia Portcan ve are ot able
¢0 concatenate characters with integers. So
¢he trick vhich was used vas the followiag:
Instead of saying %aildbox//Usernuaber which
for exasple may be Nailbox}, ve say
Sailbox//A1 pha (usernuaber) that sears
Bailbox//Alpha(3), wvhich is 3ailbcx3. The
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Cos

Condition:

Dflag

n

Plag

Ia1

Ind2

Iosd

Bqueue

ARpacke*

latter form is acceptadble by ke rFecreal
coapiler.

Msber of users curceezly ir the syszea. 2I=
can take values froa 1 to 9,

Array of 81 bytes used to s%0Te - he firs:c 81
sysbcls of a receivad Ethernat packez. I%s
size is adequate o bold aay iaccesing
VAX/V8S coasacd.

Byte used as & boolean variabls <*c dercee
the existance of a coniitior.

Boolean variable.

The nase of the coasdoa dlock which coacains
variable ackflag.

Used as Boolean variable.

Bane of <he commca block in wkich variable
‘Notyet' is found.

Bane of the commda bLlock which con%ains
variable *Tises'.

An output paraseter >f SysSqiow routine. Its
value deteraines wiecher the operatiorn was
saccesful or no.

Array 9x81 which stores the incoaiag
cossands in a PIPO fashioa.

Stands for wsain receive packet. It i3 an
array of 1522 bOdptes vwhich 4icclades the
incosing message pias che header.

fariable which denotes ths first eap:y slot
of the message queus.
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Bichas

Bosyet

Pack

Rovflag

sloe

Table

Tines

Icdicaes <he nusde> of zhe chizie. =f
cosaunicatioe which 28 453iqaé6d "0 2 isvice
by SysSassige systas Idu%ine.

Aztay of icztegers with disersion x99, %5
slesents correspord ts ors of <he LL2e 3383
and they ace ased ¢t ipdicize wvheziter “the
tcansaission of all :5%¢ frases 3¢ at azswer
file of & use: has 0603 cospleteld or no-,

mase of coseon bdldck costainiag variadle
‘Sqeeve’.,

Byte shovwiag cbe rd¢ of che tadlae ir which 3
aseZ tesbder was foatd.

Syte used as boolean vaciabdle.

Base of coasoh block which coataice vaziabdle

Aztay Oof Dytes wizh Adisentions 9xs, Goer
iaforsation is s20red in this tabdle. The
first colusn contaias the swser 2esbder. The
second colean becoads *1' vwhen the eser bas
ah ansver that has 0ot bees sea* gy, and
0 4{f there 18 td file with the ansver Of
ehis wser. Colesas ) and & coatain the
souzce address of ke las: sessige aditessed
to this wser.

Atray of iategers wvith disensica 129, fach
cae of the Aine eleaents specifies s uni®
sesber in which the atsver tile 0f one aset
vill be opened. The valae of the elesnnts of
array *Tises’® shosli be greater hat 19,
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OsT e T 9yce whiCs t2:295 f27 sser =39DRT, T cyr
“ahe valoss 4393 1 °d I,

Iz ke pTOQcas aze 150 ::cleded 233 Zow= 363

- HTHET TITZFEIE J QA+ 44 ( 104 144

This Coevine cus"aizs *ad dafi2itioss 2 ¥e fyne-
tiozs esed cxclasively by 230 911I1) bIare.

$iodet

This 28 & 20CT0 P29%.%9 WRLOE CO8TRL18 821 the 4271~
pintens of [0 faacticss (Ref. 6).

asiet

RaC 0 TOWTi%@ ¢ALCh CCAtRLAS di. %6 Jerinizions of
sys-ee states fexciices.

2. Isdilalimilisss

Th@ PTOQGTa® stare by 13it:3l23139 139 sieber of
COTT eat 9SOIF, D0 efer (afOr0atioe adle,1% Ressd e Jueee,
asd arrays ‘MOtygect® o4 *Tilees’.

Pex "de thizd event £1laq luste: t3ped PIT, WMIODH
Cos:ains “he flage 964 WTOoWgh 99 s nade visitle o 2)e
pogran. Then the flags $66 2hrdwujiy 990 ars roeser 0 izl
cate that %le systes is eapty.

fezt step 18 %0 es2ablish 3 chadnel of coreestication
wi®d BI'0%0 a2l stact ep the spstes. Sotre iaforeation sbost
the systee toetines that efeCute “hese ta8ks Cit be foend i
Appesdis A.

3. mia deis

At this point the progras s tealy %> gisit the
aCtaal wotk. The towtine BRC, obhizh “sels tie es:® of the
SYSte® 0 the B1%0% Ddoard 1is calield. it ewses the
*S733qio® systes toetine *hicCh enables tde Prog:es %0 lister
o 11070 wiznoet ealilting thete. OShile listeisy, it caa
proceed vith the etecwtion of other 3pelezions. 4s 3000 2s 2




9eS5age ATTIVES At tie SIMOY) Boazd, <caIeurel of ti: prralge
ts tzonsfeted t0 rONtine "Dumayr.

BOWNTIAG "DINBY® CIVCRS 26407 S50 TCRl el NeSSRg
is o teal nessage of s ackaceledya. I 38 M1d2r dyte 2 ke
ECeLoed pachet (5 "FF® Bi%, %385 'L BESSYC IS A2 ICLLOM]-
odge. I2 "NiS Casn, 1t 906 %20 0aI" of 40 FP3T 0D #3312 DY
calling toetise RMEC, 865 tHe “Actf)ag” a3d etaris convio.
8 the poist ehore he ProgTaAn eis sefore “Le  IRTATT WP
occated.

I "he Z0C2iv0 20850 ¢35 3 104, 020, 4 TR ET)
*%0.%" 19 called to sesd ackROviedqr 29 tie SONITEe , 32¢ e
gieoe OV charscters of o pateet 374 i17ansferred 1310 cve
8STap "Coe®. The $32¢ Of 106 4TTay *Co8™ 3 edegsave ) 90,1
82y oae of VAZ/vES ccmmanis.

Thea 100 0058090 JE0Ue 15 20ATIH908 A28 e ovtiae
*Foreqeeee”® is called, 0 put 2ne 8285400 1t hd APPIOPTIALe
place of 3¢ gquewe.

Fisally e “ear Of 100 systed”® I8 S8t and coriiol
of The PTCQrAe (OtEies ohefe [t vad DefOfe “he IRtOTTept
occutred.

A8 “0e trace of 200 "Taetowit® Cogtitees, the sent
thigg 19 20 detervine t1he 0808 AWBDOE BF eRagiaiag the 0k
e of 100 9069990 ch06e Lefh 18 3> 9 processel.

Since eser aaaber 18 of 2ype Byte (ASCIf) the Seudbe?
o is satizected 1p ctdef 10 oake it decissl.

After that the adtelaed sset assder s CHected for
salidity. 1€ the et auobet 19 0, it is leeedietely Char-
esctetized iamlil. Subtostioe sesmge it Called ttem , %o
wtify 1he voer aa the 03 tetsine: abO¥t that. vegxt, the
positice ¢f 2he gqQueve vobich comtaias 1this sessege s
cleated, 2 the quese is coarranged.

7h¢ Moo things happer ohet the oObtaited sset tusdet
is gree e than 9, et of other dats tyrpe (i.e. chatecteny.
Thete is only a seall diffetence i: the vwarsisg dessage %o
the 008.
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1¢ sona of the 3DOVE casss occurs, <hes ~rumber is
whizhin valid limivs azé 3= should oDe checked wviecher i-
alzeady exiss 5 the useor :aforsition cadle > et i.e.
wReIhET the ASOT 15 eV ST %9 Bad beed alzewly usiag che
SYStE0. SADIONTine "Search”™ flads that ouc., 1! <ie number
alzeady exists i %he w88 :1afoc3atios zable, =he crcvw it
safich L= is 0d033,15 etuzned.

If the wecond colesa of <zhe :-Ov tha: contains the
eS0T Basder is ¥, this »e3a8 <2hac the aser hars’: gent ye:
*Re entife file wicsh =hs previoas 2aasve:. SO, no cther
ccosen? shoull Do esecure?, DbDecauss zhe aev ile which will
te cTeaed vill ecase the previous >5s, before it is sert to
the PINON0. Becasse Of that, 2Ais 33eC i3 rot served ia this
roetd, det “he SEET 0685339 1R the jueue is selected.

If 80 other ceady aasve: axists, the variabdle
“Cotdiica” Decomes ' f{a ofder tO> 2ereidate the 4o wvhile
100p. SinCe CRQ 808852890 15 Processs] at a tise 12 each round
of the progrie, 034 o €0S8aQe O be processed has bdeen
foead, dere 18 20 20ed 0 cottinee tie while loop.

BSOSt step 18 tO pat the ssage i be “Coa® acray,
ocd 4ITANGE t2E GNSS4Q0 QUe e propecly.

Sov “he 2088290 S008ld De placed to 2he appropriate
ssilbeos. Thes, s@roetiae "Disczibetion® is called.

Disizidetion calls croetite ®"Search® 35 fiad out
ez her the ¢Set adaler axists it tae aser table. If routine
“Sea1Ch” teteras variadle "Poeflag® witdh valae YV, 42 4ipdi-
cates that the user already esxists {3 the tadle. If also the
econd coless of 2@ cow 12 which the usor aumbder was foound
Mes valae ¥ , it oeans there s stil]l a2 least 2 part of the
pteviows file tOo be eent, 80 0O distzidutioa occurs and
centrel teturns W the Gaia prograas.

1f b0 veet pesber wvas 20% found in the aser infor-
satiocn tadle, there ate tvl possidilities. Rithetr he is 4n
the s98ten bet the tadle is not epdated, 32 he is nct in the
systee at all. )
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If ¢this vas not the las: frase, the file =stays
opeted sc that °cha <zead index is 20t resoved fzom <hs
correct position. Then coatzol resturns to rouc<ire Expcre
and froe there back to the sain projras.

As & fi%a) step, the sain pcogras calls cthe subrou-
nine "S=aces_check® which exasines the cosson flags and if
it finds asy discreparcy vich che exiscing s<a-us, i«
epdates the aser Lafcrmaction <able 3ad the nusber of current
eS8, Thea the Proarss cepeats thas sase cycle idefini<ely.

A biecaccay &i3gzae of the progcam "Pthecaule® s
ever i3 Pigere 5.0V,

& *OSEIROLT® PETAILED 8RS IGE
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The included macro routine "$iodsf“contains all <he
definiticns of I/0 functions (see Appendix C).

2. Maip Body

The progranm starts by calling subroutips
®Authorize". "Authorize" bhas as input parametar the user
number and returns the variable "L>ad"™ with value 1 if th2
system has already 9 users ard It cannot accept any new ones
at “‘he present. Detailed description of "authorize" is given
ir the next subsectiorn.

If tha system has acc2pted the user, the progranm
proceeds with the creation of a user mailbox and establishes
a channel of communicatior with it, using the system routine
"sys$crombx", Then it keeps checking the mailbox for any
messages. When a message arrives, it reads it and puts it in
the array "Com". Routine "Sys$qiow” is used for this task.

Next, the progranm makes visible to its enviromnment
the cluster which stac¢s with flag #64. This is needed
because the program nmust set a certair flag when an answer
is ready.

After that, the program calls routine "feedfilen.
This routine places the command without its header 4in the
file "mail.com" which will be used as input in *"Lib3Ispawn"
routine.

Subroutine "Spawn" is callad next. "Spawn® has as an
input parame¢ter the user nusber. It executes the command
and puts the results in a file wvhich is indexed by the user
nusber. Description cf "Spawn" is found in subsection 4 of
this sectior.

After completing this cycls, the program goes back
to read the mailbox and proceed as before.
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3. Subroutine "Authorize"

This routine checks the common even*t £flags #73
through #81 t> find out what user numb2rs are available for
a new user. Then it interacts with +tha user in oréder to
assign a numb3r %5 him. If the system is £full, i<¢ returns
the variable "Load" with value 1, In such a case *the program
terminates execution,.

The routine starts by assigning a channel to the
terminal. This is done because the "Sys$qiow" routine is
used t¢ read a user numbsr from th2 terminzal. 0f course,
the read statement dinstead of"Sys$gqiow" routine could be
used, but in this case the use of the watchdog *timer would
b2 impessible. With the read statament, <the program would
wai+ indefinitely until a user number was enter24d. If the
user did not enter a number, he could inhibit any other use:
from logging on. Now however, w2 are able t0 set a %time
limit and if the user does not enter a number within the
available time period, the program stops executisn.

Next step is t¢to invoke "Sys$giow” routine to start
up the process of I/O0.

Then the propar initializatioss are ma de.
"Plagar-ay" is an array which will hold the available user
numbers in order to display them later on the screen.

Variables "Cancel", "Coandition", and "Load" are used
as Boolean variables.

Next, the routine aquires acces to the usual common
event flag cluster and da2termines whether another user is
using the systenm (ie. is requesting a user number), by
checking flag #84 . If this flag is sat, it means the systenm
is busy and the program keeps chscking until the €£flag is
reset. The variable "Condition" is used to iphibit the
prograa from writing the message on the screan in each loop.
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If tha flag #84 is reset <chat means ths sys=zen is
available. So, immediately <the program se+s this flag in
order to notify the cther potenfial usars.

Next step is to check flag #73 through #81. Those
flags represent users from 1 to 9. The numbers which arse
represented by +he flags that are reset, are pu= in the
"Flagarray"®. If after the examination of th2 flags the
“Flagar-ay" is still empty, this means that ¢the system is
full. Then variable "Lo2d" takes value 1 and <+he routine
returns control to main program, after i+ has printed or <%he
screen the message "system fullw,

If +<L2re are available user numbers, a message is
printed on the screen prompting ths user to select one of
the user numbers which follow on th2 screen. Immediately the
timer is set at 10 seconds, and the "Flagarray" is displayed
on the screen.

After that, <the program go:s to a read state. If a
number is entered within 10 saconds the timer is carcelled.
If not, control of the program is transferred to routine
“Abort" which resets flag #84 and stops execution of the
entire progranm.

After a nunmber is entered, the program checks
vhether it can be fcund in the "Flagarray". If it 4is not
found there, the counter advances t> count one amisselection.
The user is notified for his mistake and the program pres-
ents again the available user numbers on the screen. Then it
proceeds as before. If a second misselection occurs, the
program transfers control to subroutine "Abori®,

If the entered number is found in <+the *Plagarray",

¢ is considered a legal one. Then the flag which represents
this user number is set, the flag #84 is reset leaving the
system available for use by other users, a message is
displayed on the screasn to notify the user that the nuaber
has been accepted and control returns to the main program.
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4. Subroutine "Srawn"

Routine "Spawn " execu%tes the DCL command which is
entered from an MDS terminal.

It starts by translating the logical name of the
input file "Mail.com", into a physical name. This is neces-
sary in order that this file be accepted as inpu*t tc the
"Lib$spawn®" procedure.

Then the file is opened and reagd. Two special
commands are examined separately. Th2 “2di«" and "Logout"
command. I* was found that the "Eiit" command in ozder to
functiocn properly must be put explicitly as input paranmeter
in "Lib$spawn", So, the first letters of the file "uaii:ccn“
ace examined and if they form the word "edize, th2
"Lib$spawn" is called with an input parameter the string
"Edit* explicitly and not the file "Mail.com" which contains
this string.

The case of "Logout" is examined in order that the
termina=ion of the corresponding "Usermult" program occur,
and an update of flags is effected. This will enable the
main program to update the user information <table and the
nuaber of current users in the systenm.

The rest of <the commands are executed aormally and
the results are placed irn a file called "Reply" concatenated
with a user number. After that control is transferred to the
main prograsm.

FPigure 5.2 4illustrates the hierarchy of "“Usermult®
prograa.
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USERMULT

AUTHORIZE

SPAWN

FEEDFILE

Pigure 5.2 Hierarchy Diagraa of Progras "Userault™.
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VI. CONCLUSIONS : ;

A. PRESENT DESIGHN

The prircipal goals of this thesis wvere met. The mul<i-
| plexing of the ¥I1010 board is considered to be efficient
and though <the Jeveloped scftware can be currently tested
vith only twvo users (vorkiang oa tha» tvo 4DS tecainals), it
should perfora equally wall with all nine users. Of course,
more than nine users can be accomodated, if minor changes
are introduced in the prograss.

At present, the prograss "“ETHERMULT® and "USERNULT"™ are
available in VAX/VMS public auser account under user raae
L "INTERLAN® with passwvord "VNS®, The NI1010 Ethernet
‘ Controller Multiplexing User's Manual is also available in
: the file NINUX.DAT. The contant of this file is exactly the
sase as the content in Appendix D of this thesis. Users who
vant ¢to have a feeling of hov this aultiplexing systes
vorks, can gst a hard copy of this file by sisply logging
into the VAX/VHS under user name and passvord aentioned
above and printing the files. Then the steps in the asanual
susz be folloved.

The files containing the sofcvare of <this thesis and
residing in the public user account are:

»w

——

ETAERMOLT.POR (source cods)
ETHERBULT.EXE (executabla codes)

This is the main progras vhich does the sultiplexing of
the NI1010 board. Wbhen it 4is run, 4t puts 2he WNI1010 board
in a creceive mdAde and star:s a 1lo0p uatil a osessage
(carrently originating from an HDS terainal), 4is received.
If this sessage 1is properly encodel and contains a legiti-
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sate frase, the systea responds by tradseicsizg via 23
MI1010 an ansve: %3 the srigicator. I¢ «his is 3 tad f-am
i+« discards it.

The ansver transasit-ed say de:

(a) . One sessage (frame) o ¢tae origimasor s<2%iag
either that he has not the aucthority to ente: the systes oT
that his message bas nct the propes fora.

(d. A series of one oOr so=s frases containing che
ansver to his sessage.

USERAOLT.POR (source codw
USERAULT.EXR (executable code)

This is the progtaa which sust be ruaning f5r each use:
in the systes. It takes cace of the wuser's taquests, by
producing an ansver file, which chen is traassitted by the
“ETHERBOLT™ via Ethernez to the coiginator of the requeast.
It also contains the code that provides authorizatio:s for
each pev user. I2 can be terainatel by the resote user vhed
the coasand "LOGOUT™ cr "LO®™ is sent.

B. POTORE DESIG)Y

The above prograss, provide ths possidbilizy for several
resote users to take advantage of cthe sajocity of che
VAX/v8S facilities. TLese 08DS cecainals, execuiing WVAS
coamands, act 1ike virtual tersirals of fAX/vasS. To achieve
a full victoal tersinal pettforsance thoagh, a use: should bde
able to:

1. Use the SCREPIC system servicCe to create a Jeiached
process that vwill ezecute the LOGINIOT proceduce. As "ipput®
and "output”™ paraseters of his process should be defined,
instead of a physical VAX terminal, 2tvo files, one for the
inpat and the other for the output of the LOGINIOT, Thas,
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it vill be possidle fcr %ne LOGINOUT proceduce t> ds iwvzked
fzon I/0 2devices other thar a2 VAKX =arsizal (s.9. n)s
teraical). This should be feasibly with the zoes varsics of
vAx/vAS, The progras whkich bhas Deda wvorkad cuz By “he
suthors of chis cheais durizg <th? time pezizd c<iey vals
tzying <o achiave this goal, s praseazed ia Appe=3ir I.

2. Execute the LOGINOOT.EBXE file, £0z logging ir the
VAL/VAS syscee, f(ros his telsiaal wizhoet havizy %0 Tu: the
“Osersule® progras fzce & 7388 2ezeidal.

3. Change the "Userault”® progzas by deletisg the “SPiwye
subrou=ine since, Lf he succedds {2 2he adove w0 GgOals te
will bave direc: access to the cossiad language Lacerpratss.
Thes, every ¥3S coesand woeld be execezed as if it vas :yped
fzos & teal VAl/VNS tersioal. The only diflecerce woald de
that the icpet and oetpat oOf zhe LOJINOUY procedazs would
20t be a tetaiaal bet a file.

¢, Special privileges sus: be grasted 20 *Rberselz”
Progras in orier to have access %> the vacrioes dizectories
vhece “ARPL.DAT"™ files ats geaerated. Ia coopesation vwith
VAX-11 professional etaff, it cCan DP detersited ehich priei-
leges ace aecessary.

9. 1Istrodece a2 variadle lengta (frase for the ne*vork
cospunications, £or the sake of efficiency. This woulld
fjeply changes to DOth this and Stotzer’s thesis® progrees.
Por this chesis the change visealized is:

Iastead of Qeclaring a fraee size of 1500 drtes as
appears in the present foce Of the Progranss, 4 C28803 Wi~
akle deacticng the fra00 site vwoell dave to De igtroduced.
The sebroutine that teads a fCile iat> packers (“Sealdesg™
should bDe pastly revised 20 that it *2ailots® a ftase’s sige
accotding to the available data i3 2he file (e 0 1500
Prtes per frase). Por eraeple, is a 2000-bytes file tae
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tizse fzane 330912 De 1900 DY I  Ar12CH TRE€Te AT MELD vovas
cf lata availavly av n8a: ties, T3 secc2d fraas Tnougl,
sho3ld de f:lled-ep witd 500 Dy’ d3ly SLTCE Thie wYTE 372
is lefe, Tie wE2dfile” cosdieiog 13 Prreraz will de sélriyl
w =hat SL2Ce, b8 ed "ozl of f1la% 13 Teicned, the
ccatzo) can B2 ctasferved To a%0UdI paldr  zf the ProgvIA
A" “hat §OL3%, & couct 0f 900 byes Ivcnid be petfcrpel an?
tae valoe of 24t coe2%, a98ly $3), e34.d D¢ Ti6548 o s
consoe variacle of the fraes sige. 2 BCYL 3 BChews,
telativy flentdility s achieedd a3l "Le IeFpCise  tlme B¢
e 3e%v0zRk s Leproved.

TRGSE &47@ tRE 208" LOPECTIAICL CIRNTIES e, 1% %%
20tHOLS® OpiniOoL, ofe £aeded 2 SEPPITT B Vilivel rereiil)
design.

[ 3)




ARRERRIE A
SYSTER SENUICES AN0 ROU-TISS LISRARY BONTINES

&. CALLING THE SYSTIR SORVICES

Th1S SOCTLOL PTrOVISNS A0 CYOLUide Of 736& Caliif g sbChR~
8189 (37 TR0 5PN SSIVICNS 33 1iBTaly TowTites. ThALS
GSCRANLED PAZLES fI09 238 LAl P00 1% a30%0yeT, frice 4
FORTRAS 18 06 L2299090 9504 (0 1A13 13681285, o3 will e
eely oih the PONTRAS®S CRL1it) PEOROTLES,

‘. IRtifas CAlls

@Y. Al] sevprostes Calls, i1aciedizy Syeted PeZYiON
aed 1i8342y roetines w80 ¢ CALL 138 r9Qtione.
Bl. $79°00 SIVICoS OBE B+ Called a8 Tumcrions of
48 sebtowtises,
WKl. Swsovtines 40 A0t LOINEL ¢ STItNE  edlve,
theteforle 1MEY 0f0 LOLGLY QPPLOPpListe.
Laammlies CalL STSBeeze_nase(afgtoatgd, .0 oLty

t4) . Papctions 223ty & Slates *alve 38 the funCrio?
teselt, The £I0Ction aaf The ®aLiadle 20 Coitaia tde Tetwurs
fanctjoa caive 2wt be declated os LITLGRRSG,
) 57T ICY 1sTtCi*s  SVSBeeiv_2ase, te" 3}

tot _valeSUSloet v _200000:24%,22¢2,...,0292)

”). ALl etyudents ate positions]l and suet be
stesea:. fRven if 1he atguoeonts ate optionel, “hei2 posizion
ous: be dencied s ey,

EiagRle: tet_val * SYSSASSISN( S1A0°,¥ICAAY,,)




Te> sasple FTORTRAAN calls follov ¢

= Callity setvices a8 s0DTOU=LZ03 ¢
1414 B |
CALL SYSSCLREP(SVALIIEFY))

== Calling setvices as (uadciioas ¢
INTESER SYSSCLAEP,SIAY

L 4

IEPD «
STAT = SYSSCLARP(SVAL (I2FM))

I. MaMSd A212¢5%3

These af® thiee wiPs %0 PASS A:5Jusenss to systes
secvices: °

fe). 32 iseediess 24.12. The acgusen: is the
ect el valee to Do passed (a Nesdic 5 & sysbolic represen-
tation of ¢ sesesic valewm.

e« Pzasple: IEP9 = 1V

CALL STSSCLARP (RFAL(IRPD))

). L3 s£afatsaceg. The alddress of *he arguaent is
passed is 2he stQueent 1list.

=« fpaoole : 1STRGER®S s1CHAS

L]

TSTAY = SYSS2SS1I38 (°SLA0°, FICHAS,,)
of: TSTAT = STISSASSIZN(*3IA0°,TRARP (NICHAW,,)
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5. SYSTER SEBVICES ABD LIBBARY BOUTINERS O0SED 1I¥ 7THE
70068488

TALS S0CL10% 15 Dpo" iptended o exasiae eack of the
aDOVeE services/Ioetizes is Qoeat detall since, such iafcrma-
102 €83 b6 frend 3 %he VAI/VES sajsals. I2s%ead, a briet
descripeion of the @min featezes is qiven, slong wich
pEticelar poiatns of atremtice for thair afficiest uee.

It 100 VAR/VSS B2i¢h level langesges 2he systes geIvices
Wppeas (8 e ®3re: STYSBservice_saisy; 9, tha secvice
SASSI6N 15 writtae as SYSBASSICN. Also, =aé Bua-Tiee Lidrary
Procederes dave “deo fote LIOSprocedere_aase: o9, the proce-
daze SEPH4S is erittes as LIBISPADY,

81079t all of the a0OVe Secvices/procedeces 26 accoem-
aled 1y atgeeestis, eitvef optiossl or saadarary, vhict
fepteseatl (he socade oty iafezeatise they seed 20 calry-out
e tegelzed tash, OFtiom] ozgesesats ate dencted with thelr
Mmoes 1o 208l BEICNEIE, 08L4A%0T7 2048 afe d@r0%09 withos:
aeerers.

". 525188 A8C2iER SaullAAg

BIERIC <~ davecis te (onsdn Tvest Plog Dlestet

™e assetiete (ot (fvest fFlasg Clester spsiten
¢V AVINE ¢ 0000) 200000 %Ot flag Clester 0 Do 4890
et ed ¢ith o pteness fot 11e stecetisn of the Cutteont iatge
®) emi@el o poteen-istel civeter 200bet I3t Vs itk
et event flag setvices. 1f the dded clustet does sot
aiet Yt the process has Shiladie piiviiege, the service
@eetee ‘e &lestet.
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High Level Language Poraac:

SIS3ASCEIEC (efa,nane,<prot>,<perad)

ala

Yumber of any event flags ir the cosmon cluster to
be associated. The flag nuadber sust be in “he range of 64
through 95 for cluscer 2 and 96 thro>ugh 127 for =lustar 3.

2ans

Address of a character s:criang lescrip<or pointirng to
the text name string for the cluster. Section 3.7.1 of the
Systes Services Reference HNanual (Ref. 6] explains the
fozsas of this stwwing. The nases of avent flag cluscers are
anique tc OIC groups.
-+ 1-

protection indicator controlling gr-oup access to <he
cosson even: flag cluster. A value of 0 (default) indicates
that aay process in the creator's group msay access the
clester. A valae of 1V indicates that access is restricted o
processes executing vwith the creator's UIC.

. 4]
Persanent {ndicator. 1If it is 1, the zoasor event

clester it wsarked persanent. I2 it 4s 0 <he cluster {is
teaporary (this is the default valap).

Rirllegs zasiiicrions

70 CTeate a persanent cceada event flag c-laster, the
et privilege PNECEE is requited. 7To create a coason event
flag cluster ia aeeozy shared DY sultiple processots, the
eset privilege SHRRE is tequiced.

n




Ragouxces rgequizred/ierurnsd:
caeation of temporary comaon event flag clusters

uses the procass' quota (TQELM); th3 creationm of a permanent
cluster dces not affect the quota.

Botes
(). Teaporary clustacs are 2automatically deleted

vhen the image that created them, 2xits,

(2). Since <this service automatically craates the
comaon event flag cluster if it does not alrsady exist,
cooperating processes need not ba concerned with which
process executes first to create the cluster. The firs+
process to call S$ASCEFC creates the cluster and the others
associate vith i+ regardless of the order in which “hey call
the service.

(3) . The initial state of all event flags ir a newly
created comson event flag cluster is 0.

(). If a process has alrsady associated a cluster
nuaber with a 1named comson event flag cluster and then
issues another call to $ASCEPFC wvith the same cluster nusmber,
the service disassociates the nusber froam it's first assign-
sent before assoclating it with it's secoad.

$1SSI38 -— Assign I/0 channsl

The Assign I/0 Channel systeas service provides a process
wvith an I/0 channel so that input/output operations can be
perforaed on a device, or establishes a logical 1link with a
resote node on a network.

o e anavaio
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High level language format:

SYSSASSIGN (devnam,chan,<acaode>,<mbxnand)

deynanm ,

Address of a character string descriptor pointirg to
the device name string. The string may be either a physical
device name or a logical name. If the device name contains
a colon, the colon and the characters that follow i+, are
ignored. If the first character in 2 string is ar underscors
Qo the name is considered a physical device naame.
Otherwvwise the name is considered a logical name and logical
name translation is performed until either a physical device
name is found or the system default number of translationmns
has been performed.

shan

Address of a word to receiva the channel number
assigned.

acpode
Access mode to be associated with the channel. The

most privileged access mode used is the access mode of the
caller. 1I/0 operaticns on the channel can only be perforsed
from equal and sore privileged access aocdes.

sbxaane

Address of a character string descriptor pointing to
the logical naase string for the sailbox to be associated
vith “he device, if any. The maildbox receives status infor-
sation from the device driver.

Rrivilegs zesizictions
The NETHBX privilege is rejuired to perform network

operations.
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Notes

(). Orly the owner of a device can asscciate a
mailbox with the device, and only one mailbox can be associ-
ated with the device at a tinme.

(2) . Channels remain assignesd until they are explic-
itly deassigned with the Deassign 1I/O chanrsl ($SDASSGN)
system servics, or, 4if they are user mode channels, until
the ipage that assigned the channel is terminated.

$BINTIN -- Convert ASCII String t> Binary Time

The Convert ASCII String -zo Biaary Time converts an
ASCII string to an absoclute or 3elta time value in the
sys-em 64-bit time format suitabls for input to the Set
Timer (SSETIMR) or Schedule Rakeup ($SCHDIK) systea
services.

High level language fcraat:

SYSSBINILIE (timbuf,timadr)

tiabuts

Address of a character string descriptor poirting to
the buffer containing <the absolute or delta tise tc bHe
converted. The required formats of <he ASCII strings and
syntax rules along with ssveral exasples, are escribed in
the VAI/VS Systea Services Referance Manual {Ref. 6).

Notes

(1) . The SBINTIN service executes at the access aode
of the caller and does not check vhether address argusents




ars accessible before it executes. Therefore, an accass
violation causes an exceptiorn corndition if the irput buffsr
descripzor cannct be read or the output buffear cannot be
vritten.

(2) . This service does not check the laag:h of cthe
argumert list, and therefore cannd>t return <he SSS_INSFARG
(insufficient arguments) error status code. If the service
does not rsceive enough arguaents (for example you oait
required commas in the call), you aight 204 get the desired
Tesult.

SCANTIN -~ Cancel Timer

The Cancel Tiser Reguest systeam service cancels all
or 3 sslected subset of the Set Timer ($SSETINR) reguests
previously dissued by <¢he current image execating in a
process. Cancellation is based on the request identification
specified in the SSETINR systes service. If asore than one
tiser request vas given the sase request iden%ification,
they are all canceled.

Bigh level language foramat:

SISSCANIIR (<requidt>,<acaode>)

regids

Request identification of the tiser request(s) %o be
canceled. A value of 0 (the defaule) 1indicates <that all
tiaer requests are to be canceled.
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acaode

Access aods of the request(s) to be cancelesd. The
most privileged access ncle used is the access 8014 of =he
caller. Only those tiser raquests issusd fros 2% access acds
equal to or less privileged z=han the resultac: access sols
ace canceled.

BEzivilege Bessiictions

Tisser requests can be cancasled only frca access sodd
equal o- sore privileged than the access aode f-o8 vhich the
reguests vere issued.

Bascuzces Reguired/Returned

Cancelled t:imer Tequests are restorsd to the
process® guota for tiamer queue entries (TQZ2LE quota).
Outstaniing tiser reguests are aatosatically cancelled a¢
isage exiz.

SCLRER -~ Clear Bvent Plag

The Clear Event Plag systsa secvice sets an event
flag 4in a local or cocsmon event f£1laj cluster 20 0.

Bigh Lsrel languags Zersat

SI38CLARE (ofn)

sfa
Busber of the event £flag to be cleared.
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JCREBRX ~- Craate Nallbox and Assige Clazael

The Create Hailbox and Assiga Channel sysves z3Tvice
ccea*es & virtual sailbox device cased #BAR: and a:zsi3vs a:
I/0 cbannesl w0 it. The systes prov.des e 3ni: 2unbder, 9,
when it crestes the sailpox. 1f a 3aiibox with tae szpecifie?
nase exists, <he JBCREABX secvice assijgrs a channsl =c *he
existing saildbox.

Bigh lLsvsl lLanguage ZoImas:

SISICREADY (<pzaflg>, chiam, <maxznsg>, <bdulguod,
<pronsk>, <acnode>, <lognea)d)

safls

Permanen 13dicacdr. A valae of 1V iadizazes 2bat a
peraapent salldox is to de crteated. The 1o0gical nase, 14?
specified, 4is entered i3 the systae logical nase adle.
value of O (the defaclt) indicatzes 3 tampotary saildox.

[~ TV
Addcess of a vord to rceceive the chaanel 3ausder
assigned.

MInsg

Susder iadicating the sazises aesber 5f sessages
tha" csa be sent tOo the saildox. (f a0 spacified, cof is
specitied as 0, %he systes provides & defaal: valee.

hfase

FOabet of bytes of systes ipnanic sesory that can be
eset to Reffer sessages sent to the saildox. If act speci-
fied, or if specified as O, the systea proviies a defaul:
"nlae.

1




5X9888

Mueeric value Tepresentiry the protectida misk for
the sajltox. The sask contaies foer 8~dit fislds., B.=f are
tead froe rigat =9 left it each fiald. ! mo: specif:ed, or
specified as 0, read and wrics privilage is graczed zc all
esers.

263248

Access aode 0 be associszied wish k3 chaziel 2o
wich the saildoy (9 assijred. T 08t privileged access
scde s the s0de of the caller.

P11y

Addzess of » charncter stricy descrip=or pointing 0
the logical aaee s°zing for the saildox. The egeivaleceoe
2ane for the @aildoz is IBMa:. The first chaZic2er 18 the
eqeivalence 220¢ S2ring 18 aa eaderscore characier (). Q33

S5 ROES SSSCEEGSS 588 1Be BALIBOZ iR ASSiGA ML 1A QM-
sels 32 3bs milbes.

kxizilegs Restiiciicss
The sset privileges TIPRAL aad PROSOL ate feguized

%0 Ccrea¢ “eaporary amd petoanent saildoses, cespec-
tively.

TThe sser privilege SNNEE 18 eguited 0 creere
sailtoz is aeeOry shared bF eeuliiple processors.

msonicas AeselzedZiscazand
(V). Systen dymaeaic 200ty is teguired 5 the allo-

cation of a device date base for the eailbos and fof an
entty in tthe logica]l sase tadle, if a logical nase i9 speci-
tied.

Q. e & “esporaty 8alidst is Created, the
pracess® duflered 1/0 Dyte coent qudta (BITLA) is teduced by
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*he avount specified is “he BUPQUO 3r3edert. The sizs ¥ s
saildox wsi” coatwzol block ard the logical 2aee (If o%é is
specified), are also sedizacted {228 zhe Qquoca. ke gyt
is Tetezted ®> the plocess vaed *ie eaildox is daleed,

Riss
M. After & ®ildvos s created, tie cCTearize

psocess ard OLhAL PIOCeSEES CaAd 285138 2434.171d23) ctarsels
20 Lt by calliag the Nssion 1,0 Chassel (SASSIG® oF CIreacse
2011003 (SCRARINE) asyetes Services. Iie Systew saiztalszs »
geference cosat of a aseder Of chazcels aeeigeed 0 3
seiltes: =ie comm” is decteasdd vhINIVET & Chatze) ie deae-
sigred wizh e Deassigd I/0 Chisael (S0ASSGH) systes
S0 vice 02 when the (mage that A83.¢2ed he cChidNE) teZsl-
amtes. If 1% Ls a cesporary oaileos, it is delezed vhe2
there 8Le 50 00L® Channels assigmed to iz,

@. A mildex is treated 25 2 shazeadle device; it
Canaot, howeve:, o scenced 07 alloceted. s othel vorle, it
CARRCt D¢ Cesetved fof extlestive ese (aiioomied) oOf caapot
9 liaked vith & volese and a process (eouated).

3). SCOENDE ecerely assigns a chastel if the saildor
already esists in ofder tO res0ve the aeed for cocperating
PEICesEeS L0 cossider ehich process ses: ezecete first to
czoate 2he Sildam. 1If o tesporary sailboz i3 being created,
KCOENBE ifeplicitly qealifies the sailldoz tade with 2he Qrowp
MEdEL 20 <chech vhethar the MmilDos alteady acists. ¢ )
cihet vc2ds, thece Cas be Otly 030 saildox pel ¢group ¢ild
the Sa0e fade. FOr pecoenent saildoxes, therte cat be oaly
ca® seildos vith @ particelar nase. HNOwever, 2 pet sanent
0ail DOt ead @roep of Mmildozes can have the s8¢ nage.
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KAE2IC <~ Cteate Procuss

The Creae [FIOCESS SYP10 STV .cCe 3llovs 23 procsss
O CTE8%¢ 220" 20T PTCCOSS. The Created process ciz »o slther
8 sebprocess 3t a detacaed process.

A decachiad gprocess (s 4 felly iadepenidaze process.
For exasple, 1he ProCess ALY %A@ SYSTIS CTOLTSS VvheZ B U0
l1ogs ia is a de2ached process. A sebprocess, 18 “he o2bar
Mnd, 45 Telated %0 it CToatoT it 3 lee~-ilka srectuTel At
tecoives a poction Of "he cCreatis) psocess’ jeotas a9 sest
REL8inate DefdTe the CTRtINg prociss. The specificaticor of
the 0IC argeaent CoetIols shetder the cIdated piocess is o
sedprocess o & detrached process.

ed Ltevel Languege Forsat:

SISICARRRE (<pidadr>, :imge, <Ciapstd>, <Couvtpery,
<attot>, <prvadcr, <geotrd, <pzoaan>, <haspriy, <Csuicr,
<abzeaty, ¢steflp)

sdads
dddtess of a 1cageuord %0 teceive the protess ildeati-

fication aeabetr assigeed to the created process.

isaae

Mdézess of a chanicter sttiag descriptor pointing o
the file specificatica of the 10aje 0 be altivated in “he
created process. THe L0490 2200 Zad have & asstiaen oOf 6)
chasactets. Lf “he immge nase Ccontaits & 109ical naee, the
eguivaleace na0e 208t PO I8 & 109ical nase table tha® C3a Dde
acce 98¢l by the Created process.

iasas

Mdaress of & chancter sitiag lescriptor poinmting to
the egeivaleace 1neoe strinmg 20 be associated eith “the




10gical nane SYSSINPOT i= cthe logical ctase tables Z0° <he
cceoaced process. The equi valence case string carn have a
mziaes of 6) characuars.,

295883

Addtess of a charicte: stzicg descripeor poinzing <0
ko equivalescey nase SYSSOUTPUY in <=he logical nase =able
for °he created process. The equivalence naae atTiag cas
hve & saxisws of 6) characeers.

[ 44-3 4
Addtess of a character striag descripeor pointirg to

the eqiivaleace aase o2ripg to be associated with the
109ical tame SYSSERPOR i the logical aoame tadle for the
czee2ed process. The equivalence nase string can have o
saziewds cf 63 characrers.

iz
Addtess of ab 6s-Dit sask defiaing privileges for

the creazed process. The sask is firsed by setting the bits
corresponding to specific privilejes. The SPRYDEF sacro
defines the syabdolic names for the bit offsets. ror more
inforsation see the VAI/VES Systea Services Reference Hanual
(Ret. 6).

Q1A
Address of a 1:st of wvalces assigning resource
quotes =0 the created process. If 8o address is specitfied,

or the address is specified as I, the sustea supplies
defavit valoes for the resource quotas.

EKShap
Mdress of a characte: siring descriptor pointing to

e 1= 0 15-character pProcess naae string to be assigned o
the created process. The process cuase is ispli=itly guali-
fied Dy the grosp nasbder 5f 2de caller, 4if a sabprocess is
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3010~ QOEUE 1/0 BEQOIST

The Qeose 1,0 Regues: systes service iniviazes ar
$a3pes Of oetper operation Dy qUVsiag 2 Tequast to a chanrel
associated with 3 specific device. conztol rTezurns lsee~
dately to °"be isseuiag process, veliCh caa syachrorize I/C
cospletics is ose 0f 2o thres wajps:

. Specify the address of as AST :-cacire czhaz is 20
egecet e wke the [/0 coepletes.

d. %ait fo0% a specified svent flag 20 be s,

3. Poll the specified I/,0 states block £3r a cosple-
tisn states,

er the service 18 favoxad, the evect flag s
cleatzed (evaat flag O, Lf aot specified);: 4if the IOSD argu-
000 ig specified, the I/0 states Dlock s cleared.

ded-level Langeage Porsat

51319020 (<etfn> ,chan ,fusc ,<i08d> ,Castadr> ,<Castprad
0PI LEPD> L,CPI> ,Cpe> ,<pS> ,<pé))
sfa

Sesder of the event flag that s t> be set as
teqeested cosplesion. 1if not specified, it defaslts to 0.

Puabder of the 1/0 channel assigned to the device to
shich the request is 4dizected.

Leag

Penction code and wocldifiecr bi:s that specify the

operation tc be perforsed. The c¢2de is expressed sysboli-
cally. Por zeference gurposes, the function codes are listed

8s

)
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in VAXI/VHS Systes Service Haaual Appendix A, Seczinon A.2.
Cosplete dat2ils on valid I1/0 furction codes and paraaetscs

Tequired by each are docusenzed in the VAXI/VNS I/0 Usgz's
guids.
osd

Addcess of a quadword I/0O stazus block that is to
receive final cospletion status.

astads

Address of “he antry mask >Sf an AST service Toutine
*o be executed vbhen the 1/0 comspletes. If specified, <he AST
rostice execuces at the access ad>de from wvhich the 3QIO
service vas requested.

S85RZ9

AST paraseter to be passsd to the AST secrvice
rout ine.

Rl %9 B¢

Optional device- and function-specific I/0 request
paraseters.

BExivilege Restiicticns

The Queue I/0 Requast systea seorvice can be

perforaed only on assigred 1/0 channels and only froam accass
sodes that are equal to or more privileged <haa the access
node fros which %he original chanrel assignement vas aade.

Rasonxces Raquined/Returned

(V). Queued I/O requests use the process's quota for
affered I/0 (BIOLN) or direct 1/0 (DIOLH): the process's
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buffered 1/0 by%¢e count (BYTLHM) gJuota: and, if an AST
rostine is specifiad, the process's AST limit quota (ASTLM).

(2) . Systes dyramic zemory is required to construct
a data base t> gueue <the I/0 resguest. Additional aemoIy may
ke requized on a device-dependent basis,

Kotes

(1). The specified event flag is set if <he service
terainates wvithout queuing as I/O0 tagquest.

31 16 15

Transfer Count Status Code

Device-Dependent Information

Piguve A.2 I/0 Statas Block.

(2) . The I/0 status block bas the following forzat:
status

Completion status of tha I /D rejuest.

byte count

87




Number of bytes actually transerred. Nd>te <pac for
some devices this contains only cthe low-order vord of thea
- count. Por informaticn on specific devices, see the Y)AX/VNMS

30 Usez's Guide.

Device-and fuaction-dependent information varies =according
to the device and operation being perforsed. rhe inforama<ion
zeturned for sach device and function cods is d>cumented in

the Y)X/¥US Systes Services., 1/Q Usaz's Guids [Bef. 11).

(3) . Bany services Teturn character string data and
write the length of the data returned in a word provided by
the caller. Punction codes for the $QIO systea service (and
the LENGTH argument of the $OUTPUT system sarvice) rasgquire
length specifications in longwvords. If lengths returaned by
other sarvices are tc be used as input parasetsrs for $QI0
requests, a longvord should be reserved to ansure that no
error occurs vhen $QI0 reads the leagth.

30108~ Queue I/0 Request and Wait f>r Event Plag

The Queus I/0 Request and Wait for Bvent Plag systes
service coabines the $QIO0 and SWAITFR (Wait for Single Event
Plag) systea services. It can be used vhen a program must
vait for I/0 completion.

High~level lLanguage Pcramat - 4

SIS S0ION (<efnd> .Chan sfunc s <iosb> s <astadr>
Lastprad, <p1d> ,<p2d> ,<p3> ,<p4> ,<P5> ,<pb6>)
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sumber of the aver: flag that is to bDe se¢t ac=
request completion. If not specified, it defaules %o 0.

shan

Number of the I/0 channel assigned ¢to the device to
vhich the request is directed.

fung

Pupction code and wacdifier bits that specify cthe
operatior to be perforsed. The code is expressed sysboli-
cally.

dosd

dddress of a quadword I/0 status block “hat 1is to
receive final cospletion status.

anstads

Address of the entry sask of an AST service routine

to be executed when the I/0 cospletss. If specified, the AST
rogtine executes at <the access 8s>de from qhich the $QI0
ssrvice vas rsguested.

£ 11924 ]

AST parameter tOo be passed to <the AST cospletion
routine.
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R %2 p¢

optional device-and functioo-specific 1/0 Treques:
parasetars.

The fizs< parasetesr 3ay be specified as P! or PYVY,
depending on vhether the functior code tegquires acr address
or a value, respectively. If the keyvord is cot used, P! s

I the default: that is, the arguasent (s considered an address.
P2 <hrough Pn are alvays interprated as values.

Exivilage Reasiiciions

l See the descriptios of the $QI0 systam service for

details. .
Resouzces Bequized/Resaznsd N

See the description of the $QIO systea secrvice for
details.
Itas

See the description of the $QIO systes se-vice for
details.

SREADRE- Read Event Plags

The Read Bvent Plags systea seorvice ceturns the
current status of all 32 flags 4ia a local or cosason event
flag cluster.

Bigh~level Language Pcraat
SISSREADEL (efr ,state)
sfo

Number of any event flag within the claster ¢o be
read. A flag number of 0 through 31 specified cluster 0, 32
thcough 63 specifies cluster t. and so forth.
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LAz

MAaress of a lozgvord to raceibe the curTen: s=3tus
of all event falgs in the cluster.

SSEXEE = Sa< Rren: llag
The Set Bvent Flag systss sarvice se=s a2 even: flag

in a local cr coason event flag cluster to V. A3y procisses
wmitiag for the event flag resuae egecution.

figh-level Language Pcraat
SISNETRL(ef D)

Wuaber of the event flag to be set.

SSRIINBR~- Set Timer

The Set Tiser systea service allows a process to
schedule *he setting of an event flag and/or ths queuing of
an AST at soae future time. The time for the event caa be
specified as an adbsolute time or as a delta time.

When ¢the service 1is invokad, the event flag is
cleared (eveant flag 0 is cleared, {? aone is specified).

Bigh~-level Language PFcrmat
SXSSSRTII8R (<efn> ,daytia ,<astadr> ,<requid2))
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Event £1a3 susber Of tae avan: flag td set vher the
tise incerval sxpires. If soc specified, it defaalts =0 0.

dayzis
Addzess of the quadvord exp:iratioa tise. 1 positive
tise value indicates an adsolute tise at vhich the tiser is

to ezpize. A negative tise valee iidicates an dCffset (delta
wine) £208 the curgent tise.

astadz

244ress of the entry sask Of an AST service rou=lme

w0 be called vhen the tise d{aterval expices. If not speci-
tied, i defaslets to 0 ,indicating no AST is %0 be queced,

ze9id3

musbec indicating a request identification. If not
specified, it defaalts to 0. A unigae reques: identification
can be specified in each set tiaser request, OS5r the sase
identification can be given to related tiser Tequests. The
identification can bde used later o cancel the <timer
request(s). If an AST service routine is specified, the
identification is passed as the AST paraaeter.

sesources Reguized/Retuzned

(1). The Set Tiser systes service requires dynasic
senoIry.

(2) . The Set Timer systea service uses the process's

guota for timer queue entries (TQELA) and, if an AST service
routine is specified, the process's AST limit qudta (ASTLH).
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(). The access sode of cthé caller is e 3ccuss
s0de Of the reguest add of the AST,

). If a specifiad adsolats 2138 value has alzeady
passed, che timer expizes a: the ser: systa clock cycle
>hat is, victhin 10 silliseconids.

3. The Cotcvert ASCII Sctcoiag =0 Bipary Tiae
SOIBTIN) systen service convesss a 3pecified ASCII stTing
to the quadvord tise fcrmmt :ceJuirsd as inpuc t> the BSOTINR
ssrvice.

121106 ~Translate Logical Raame

The Translate Logical Yame systes service seazchee
the lo9gical nase tables for a specified logical nase and
feturns an eguivalence nane string. The process, group ,and
syst e logical nase tadles are seacched 42 that srder.

The first string aeatch retarrss <2he eguivaleace
s2ring into a ueer-sgecified boffer; the seacch {s pnot iter-
ative.

Bigh~level Language Pcrsat

SXSSTRNLOG (Lognam,<rsllen>,
rslbuf,<table>,<acnode>,<dsdask>)

129228

Address of a characte:r siriang descripcor pointing to
the logical nmasme string.
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isllsp

Address of & wvord =0 Teceive zhe les gk of zae
tzacslazed squivalence 3ase s°ring

<1V 114

Ad4tess of & character string descriptor poietipg tvo
the buffer ~hat i3 20 receive 2he Zosualcant equivalences nane
stzing.

3ablse

Address Of a DbDy:e to reciive the ctuadber of the
1o0gical nase table in which the satch was found. A retura
value of 0 indicates that the 1logical nase vas foard i che
syszes logical tase table; 1V ipndicates the gradp table, and
2 indicates the process tadle.

cagdse

Addtess of @& Dyte 0 receive the access »sode fros
which the logical nase table entry vas asade. OData received
in this Dyte is valid only if <the logical nase satch wms
found in the process logical nase table.

dabask

SBask in wvhich bits se:t to 1 disable the search of
particular logical nase tables. If bit 0 is se:, the systea
logical nase <table is not searched; {2 dit 1 is se: ,the
group logical name table is not searched; 4if bit 2 is set,
the process logical name table is a0t searched.
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If no sask is specified or is specified as 0 (<he
defaule), all three locgical nase tables aze searched.

Kies

If <ha first character of 1 specified logical rase
is an underscare character (U),» no traaslation is pecforsed.

Bovever, the anderscore charicter is removed °ras the s¢ring
and the modified string is recurned ia the ousput buffer.

SNALIRA- vait for Single EZvert Plag

The Wait for Single Bvent Plag systea ssrvice tests
a specific event flag and recturns issediaczely if the flag is
set. Otbherwvise, the process is placed ip a vait state until
the eveat flag is set.

Bigh-level langcage Pcraat
SX3$RAIZLR (e fn)

Buaber of the evert flag for which to waiz.

lotes

The vait state caused by this service can be inter-
rupted by an asynchrorous syscea trap (AST) 4Lf (1) the
access aode at wvhich <hs AST executes is wmore privileged
than or equal in privilege to the access froa vwhich the
wait vas issued and (2) the process is enabled for ASTs at
that access aode.
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When the AST service routine complates execu<iorn,
tha system repeats the $WAITFR request. If the evan+t flag
has been set, the process resumes 23xecution.

LIBPSPAWN- Spawn a Subprocess

LIB$SPAWN requests the calling processt's Command
lLanguage Interpreter (CLI) to spawn a subprocess for
executing CLI commands. LIB3SPAWN provides the same €function
as the DCL SPAWN command. The subprocess inheri*s the
foliowing from the caller's environaent:

- Process logical names

- Global and local CLI symbols

- Default device and directory

- Process privileges

- Process nondeductible quotas

- Current command verification setting

For more information see the VAX/VMS Command Language User's
Guide.

format

ret-status = LIB$SPAWN (<command-string.rt.dx><,
<input-file.rt.dx> <output-file.rt.dx><, <flags.rlu.r>,
<{process=-name.rt.dx> <, <process-id.vliu.r>{,
<completion-status.vlc.r> <, <completion~-efn.rbu.r><,
<comple-ion-astadr.szem.r> <, completion-
aStPIB.TZ. VOO>DOD>>>)D)
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command-string

A CLI command to be executad by the spawned subpro-
cess. If omitted, commands are taken from the file specified
by input-£file. Sse notes belov for additional informa+ion.
Passed by descriptor.

irput=file

An equivalence name =0 be associated with the
logical name SYSFINEBOT in the logical name table for the
subprocess. If omitted, the da2fault 1is +he caller's
SYSSINPUT. See notes below for addi+tional informa+ionm.
Passed by descriptor.

output-file

An eguivalence name to be associated with the
logical names SYS$OUTPUT and SYSPERROR in the 1logical name
table for the subprccess. If omitted, the default is the
caller's SYS$OUTPUT. Passed by descriptor.

flags

A longword of flag bits designating optional
behavior. If onmitted, the defaul: is that all £flags are
clear. Passed by reference. The flags defined are:

Bits 0 NOWAIT

If set, the calling procaess continues executing in
parallel with the subprocess. If clear, the calling process
hibernates until the subprocess completes.

Bit 1 NOCLISYHN

If set, the spawned subprocess does not icherit CLI
synbols from its caller. If clear, the subprocass inherits
all currently defined process logical names. You may want to
specify NOLOGNAM to help prevent commands radefined by
logical name assignments fron affecting the spawned
commands.
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Bits 3 through 31 are rassrved for future expansion arnd mus+*
ke zero.

Rrocesszpame
The name deosired f£or the subprocess. If omitted, a
urique process name will be generated. Passed by descriptor.

Process=id

The longword to receive tha process identificatien
of the spawned subprocess. This value is only meaningful if
the NOWAIT flags bit is set. Passed by reference.

gompletion=status

The loangword ¢to receive the subprocess' final
completion status, If the NOWAIT flags bit is set, this
value is not storsd until the subprocess completes; use the

ccmpleticn~efp or cgospletigp-astadr parameters to determine
wvhen the subprocess has completed. Passed by referernce.

completion-efn

The number of a local event flag to be set when the
spawned subprocess ccapletes. If omitted, no event flag is
set. Specifying this parameter is only meaningful if the
NOWAIT flags bit is set. Passed by reference.

completicn-astads R

The entry mask of a procedure to be called by means ]
of an AST vhen the subprocess completes. Specifying this
parameter is only meaningful if the NOWAIT flags bit is set T

and if completion-astadr has been soecified.

completion-astpra

A value to be passed to th2 procedure specified by -
completicn-astadr as an AST routines parametar. Typically,
this would be the address of a block of storage to be read
or written by the AST procedure. Specifying this parameter
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is only meaningful if the NOWAIT flags bit is set ard ir
completicn-astadr has been specifiel.

Notes

If reither ccmmand-string aor ipput-file is present,
command input will be taken form the parent terminal . If
both command-string ard input-file are present, the subpro-
cess will first exacute cmmand-string and then read from
input-fila. If only command-string is specified, the ccmmand
will b2 executed and the subprocess will be %*erminated. 1If
input-file is specified, the subprocess will be terminated
either by a LOGOUT cosmand or an end-of-file.

The subprocess does not inherit process-permanent
fides, nor procedure or image contaxt. No LOGIN.COM file is
executed. ‘

Unless the NOWAIT flags bit is set, the caller's
process 3is put intc hibernation until <the subprocess
completes. Because the caller's process hibernatas in super-
visor mode, any user-mode ASTs quaued for delivery to the
caller will not be delivered until the caller reawvakes.
Control can also be restored to the caller by means of an
ATTACH command or a suitable call to LIBSATTACH from the
subprocess.

This procedure is supported for use with the DCL
conmand language interpreter. If used when the current CLI
is MCR, the error status LIB$_NOCLI will be returned.

If an image is run directly as a subprocess or as a
detached process, there is no CLI prasent <to perfors this
function. In such cases, the error status LIB$_NOCLI is
returned.

LIBS$SIOP- Stop Execution via Signaling

LIBS$STOP is called whenever your program must indi-
cate an exception ccndition or output a message because it
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is impossible o continue executioa  or return a status code
to the calling program. LIBESTOP scans the stack frame by
frame, starting with the mos% recent frame, calling each
established handler (see the ¥AX-11 Run-Tims Library Usez's
Guide). LIB$STOP guarantees that control will not return to
the caller.

Format

CALL LIB$STOP (condition-value.rlc.r<,parameters.rl.v,...>)

condition-valus
A standard signal for a VAX-11 32-bit condition
value., Passed by immediate value.

parametars

Additional PAQO parameters for message. Passed by
immediate value.See the VAX-11 Run-Time Library User!s Guide
for the message format,

Notes

The argument list is copied to the signal argument
list vector, and the PC and PSL of the caller are appended
to the signal vector.

The severity of copditjon-vilue is forced to SEVERE
before each call to a handler.

If any handler attempts to continue by returning a
success . completion code, the error message ATTEMPT TO
CONTINUE PROM STOP is printed and your program exists.

If a handler calls SYSSUNWIND, control will not
return to the caller, thus changing the program flow. A
handler can also rodify the saved copy of RO/Rt in the mech-
anisa vector.
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The only way a handler <can prevent the image fronx
exiting after a call to LIBSSTOP is to unwind the stack
using the SYSSUNWIND system service.
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PENDIX B

CAL AREA NETWORK

B
0

A conveniart method of connecting computers over shert
distances is the Ethernet local araé computer network. 1In
fact, Ethernst has nov been racognized by more than a dozen
manufacturers as <the da facto standard for local area
computer communicaticns.

The 10 Mbit per second, packat switching network is
designed ‘o interconnect hundrends of high-function
computers or workstations within 2.5 kilometers of each
other. Ethernet uses a passive, equitable, highly efficient
statistical amethod known as carrisr-sense multiple-access
¥ith collision detection (CSMA/CD) that enables stations on
the network t> share access to a 50-chm coaxial cable trans-
aission medium. A cable segmentcan be up to 500 m long ard
connect up to 10 stations. Each station attaches to a
coaxial cable via a tranceiver system, through a cable *that
connects the tranceiver to the station and can not exceed S50
m in length.

Messages are formatted into standard frames made up of
bytes. Praming consists of a destination portion (6 bytes),
a source portion (6 bytes), the message type (2 bytes), data
(46 to 1500 bytes), and a frame-check sequence (4 bytes).
Messages can be addressed <to a single statiosn, ¢to all
stations (broadcast), or to a number of selected stationms.
Signals are transmitted using Manchester encoding, a means
of coabining separate data and clock signals into a single,
self-synchronizable data stream suitable for transmission on
a serial channal.

The CSMA/CD apprcach can be summarized as follows:
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Carrier-sense means that each station "listens" +o <he
cable before transmitting a packet; if some other station is
already transmitting, the first station senses the presencs
of a carrier and defers transmitting its own packet until
the cable is quiescent.

Multiple-access means that all stations tap into and
share the same <coaxial cable. Every transmitted packet is
“heard" by all staticas on the Ethernet. The intended recip-
ients detect incoming packets by recognizing their addresses
embedded in the packets; other packa2ts are discarded.

If two or more stations transait packets at the saae
time, their signals will be intermixed on the coaxial cable.
This is knrown as a collision. By listening while transmit-
+ing and comparing what is heard on the cable with the data
being transmitted, each station can detect collisions and
back off by waiting a random time interval befors attempting
to retransmit the packet. The efficiency of the network
remains high even under conditions of heavy 1load, because
the mean of the random back off interval increases each tinme
a collision occurs.

Belated Information

In the Pigure B.1 is depicted in steps the decision of
selecting vhich medium to pick for a local network. A user
can move from left to right accross the selection "tree",
chacking the distances, bandwiith, and applications
supported by twisted pair, baseband, and broadband medium
classes. Optical fiber currently seams best only for point-
to-point communications.

Like the physical medium, choises are available for the
access method. Pigure B.2 is a selection tree to determine
the optimal access method for a spacific operating environ-
ment. SO, a prospective user can agaia can move from left to
right to see the transmission characteristics supplied by
the three most popular access techniques:
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Pigure B.1
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APPENDIX C
NI1010 BOARD. DESCRIPTION-FEATURES

The NI1010 UNIBUS Ethernet Comaunications Controller is
a single hex-height board that «contains all *he data commu-
nicaticns centroller logic requirei for- intsrficing DEC's
family VAX-11 and PDP-11 minicompuz2rs to an Ethernet local
area network. THe controllser board complies in full with the
Xerox/Intel/Digital Ethernet ¥1.0 specification by
performing the specified CSMA/CD data 1link and physical
channel functions. Also, when attached to a tranceiver unit,
provides the host UNIBUS system a so>mplete connection onto
the Ethernet basebandcoaxial <cable 1local area network,
permitting 10 Mbit per second transmissions over distances
up o 2500 meters.

FEATURES

Izplepents Etherpet Data Lipk Layer Functions
The NI1010 formats frames and performs the CSMA/CD
transmit link management functions required to successfully

deliver frames onto the network. When not transmitting a
frame, <+he NI1010 continuously listens to the neitwork for
frame tr-affic intended for it. Only frames with a matching
address are accepted by tha controller for subsequent
transfer to the host UNIBUS system. The controller perforas
Physical, Multicast-Group (up to 63), and Broadcast address
recognition. CRC generation arnd checking is also performed.

Implements Ethernet PRhysical Chappal FEupctions The NI1010
traasmits and receives 10 Mbits per second bit streams with
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electrical and *iming specifications compatible €for direct
connecticn to an Ethernet tranceiver unit. Tha controller
‘I - performs the required frame synchronization furnctions, and -

Manchester encoding/decoding of th2 bit streanms.

Supports High Statiop Performance

i- The NI1010 has being designed to offer high network ;;:
performance while minimizing the service load placed ugon
L the hos* UNIBUS system. Serving to buffer the host from the
| unpredictable interarrival times characteristic of network ‘5
traffic, the board has a receive FIFO (first~-in, first-out) o

memory which can store up to 13.5 Kbytes of received frames.
For transmit buffering, the NI1010 has a 1.5 Kbyte FIFO from
vhich all frame retransmissions are made. All data transfers
between the NI1010 and host UNIBUS memory are perfcrmed by
the NIT010's DMA ccntroller., Tha DMA controller may be
preloaded by the host with up to 15 receive buffer descrip-
tors.

Extensive Diagnostic Featuges :

The NIT010A controller offers comprehensive network and
board -level diagnostic capabilities. LED indicators mounted

on the edge of the board provide a visual indicatiorn of
whether or not the host is communicating onto the network. T3
Fcr a comprehensive station diagnosis, +the NI1010A may be |
operated in three different <+ypes o data 1loopback. Oon
power-up, or by host command, the controller performs a
confidence test on itself. A LED indicator showes the pass/ -
fail oparational state of the boari.

Collects Neitwork sStatistics:

The NI1010A ¢tallies statistical values on various -
network trafficand error conditions observed.
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One Hex-Height UNIBUS Board:

-— D L4

The NI1010A fits into one UNIBUS SPC slot. The
.contreoller is mechanically, electrically, and arckitsctur-
BUS

(]

ally compatible with Digital Equipment Corporation's UN
specifications.

SPECIFICATIONS
- 10 million bit per second da*ta transmission rate

- Coaxial <cable segments up to 500 meters (1640
feet) in length.

-~ Up to 100 transceiver <connections per «coaxial
cable segment.

- Up to 2 repeaters i path be%twezn ary two
stations.

- Up to 1500 meters (4920 feat) of coaxial cable
between any two
sections.

-~ Up to 50 meters (165 fest) of transceiver cable
Letween an
NI1010A controller and its transceiver.

- Up to 2500 meters (1.55 milss) maxiaum station
separation.

- Point-to-point links up to 1000 meters (3280
feet) in length.

-0p to 1024 stations per natwork.
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ARRENDIX D
NI1010 ETHERNET CONTROLLER MULTIPLEXING USER'S MANUAL

A, GENERAL INPORMATION

"Ethermult" and "Usermul*" are “wo programs that provide
the means for the multiplexing o5f <the NI1010 Ethernet
Communica+ticns Contrcller Board which takes <+he role of the
interface between VAX-11/780 and Etaernet. In their present
form, *hey enable nine users to access *the VAX/VMS facili-
ties from an MDS terminal provided that:

1. The program "Eth2rmult" is running in a VAX/VMS
terminal.

2. BEach user has his own "Usermult" program running in a
VAX/VMS terminal.

In this scheme, each user can execute VMS commands from
his terminal as if he had a real VAX/VMS terminal to do his
job.

B. SPECIFIC INFORMATION

Both programs reside on the VAX/VYMS under the public
user accoun* with user name Y“INTERLAN" and password “vVMsw .,

First thing that a person willing to work with the multi-
plexing shoull have, 4is an account in VAX/VMS. This can be
easily arranged thrcugh Mrs Olive M. Paek of +the VAX-11
professional staff (Rm 525B).

Next he should login in a VAX/VMS terminal and type the
following c¢cmmands:

$COPY <CR>
$FROM: _DBA1: INTERLAN ETHERMULT.EXE <CR>
$10: * <CrR>
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The same commands should b2 repeated for th=2
"JSERMULT.EXE" file.

Now, +he "Ethermult" should be executed <£from a VMS
terminal and after that, the "Usermult" program should also
ke executed in as many VMS terminals as many users are
rejuired. This can be dons by typing:

$ R ETHERMULT -<CR>
$ R USERMULT <CR>

All programs, as they are set up now, must be executed fronm
one directory i.e. the login procelure at each VMS terminal
should be dcne using the same user name and password. This
happens since the main program ("Ethermult") can only have
access in the answer files that reside on its directory.
That is, the answer file of the user, say, 9 (REPL9.DAT)
should be in the same directory +he ETHERMULT.EXE is
executiag. Otherwise, when the program triss to find it in
order to send it to MDS it will fail since they <rceside in
different directories.

1. Qperationm on MDS Systems

After the required number of YUSERMULT"™ programs
along with the Y"ETHERMULT" have beap executed in different
VMS terminals, the modified "ETHERNET" program (see Appendix
E) must te executed in as many MDS terminals (currertly only
two are available) as the number of users is.

There are two diskettes with the same "ETHERNET"
program, ore for the single and one for thas double density
MDS. The procsdure in the MDS side, same for either of then,
is the following:

When the system is booted up with the corresponding
diskette, execute ETHERNET.COM by typing:
A> ETHERNET <CR>
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Now , a saries of prompts appears on the MDS screen:

ate e e ate e afe e o g e 3 e ek e sfe e o oot oK e ok o oK e o Ko X oo e o ek
ETHERNET COMMUNICATION PROGRAM~VERSION 5.2
ALLOWS THIS HOST TO CONNECT TC THE NET.

CNTL-H=EACXSPACY FOR TEXT FNTRIES:
e s o o e o 3¢ e o e 2 33 e sleip e X e 3k sfe e ol o ok 5 o 38 o 3 e s et afee e ofe e e

WMEGRMERFAXNERE MAIN MENU Forsexneckiriedenies

WRITE RECTIVED FILFS TC DISK NO:
DEFAULT DRIVE(A) 1

DISK DRIVE & 2

DISK LCRIVE P =3

e e gl ok e ot o s e ook s e stk ek e e ot e st e ke sk ke e ok

ENTER DRIVE NUMBER==

The user can enter *he J3rive number he vishes
vithcut affecting the program, sirce a0 da%a is going to be
transfered ¢o tha MDS diskettes. After typing ia one of +¢he
three aumbers ( 1,2 or 3) ancther sat of prompts appears:

EPRER S —"

PTAERNET PRAM® DATA EBLOCE SIZT:
SELECT 128 FOR ALL FILE CPERATIONS
AND VAX COMMUNICATIONS.

1284 BYTES =1
256 BYTES =2
€12 BYTES =3
1924 BYTES = 4
1500 3YTES =5

8 02 2 A K 0 0K R o8 AR e TR oK R A
ENTER SELECTION==>
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Here also any selection will not affect *he prcgranm
sirce the frame size is fixed to 1500 bytes when the virtual
terminal mode (nr. 3) is selected in the a1ext set of
prompts:

OPERATING MODES:
% 3% 6 230 0 2% X6 2 3% 2 7% 3% e age e e e i e e 2 2o 2 3k 3 3¢ o o e 2k A
FECEIVE WAIT LOOP

TRANSMIT FILE OR MESSAGE
VIFTUAL TEEMINAL OF V32X

VAX CCMMAND MODE

DISCONNECT FRCM NTT

% 3t 3% 2 X 2 22236 3K 242 Xe 28 3¢ 3k 3¢ 36 2k 2%¢ 23 e 22 abe ade e e e 3 e

ENTER SELECTION==>

1
2
3
4
5
%

#0000 0on

=

Now the "VIRTUAL TERMINAL OF VAX"™ (nr. 3) m
slsct21.

A
I
i

After this, a "V>" appears and *the usar is ready ¢o
type his own commands. Thay should be the usual VWMS
ccamards, preceded by the characteris«ic numbes >f <the user,
selacted when the "Usermult" program was executed.

Example: ™1dir <CR> (fer %+he user ar 1)
or ¥>3show time <CR> (fo>r the user nr 3)

When the ansver to the command appears on the
screen, a new command can be <+ypel in after the "V2" zeap-
pPeazs.

If the user wants to finish his sassion, he can type
a"." <KCR> and the sets of sslection prompts ad>pear again.
If he wvants to logout of the VAX/VMS multiplexing system he
should type "LO"™ and the "Usermul:" corresponding to hinm
will oexit. Prom then on, this wuser cannot enter <¢he
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pul=iplexing system except if he runs again the ®"Usermult”
. program from a VMS terminal. ]
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APPENDIX E 1
c 1
- (o AUTHORS: MAJOR ANTONIQOS SAKELLAROPQULOS o
c HELLENIC AIR FORCE
c
c LTEUTENANT TOANMTS KINDONIEFS ]
c HELLENTC NAVY _a
C -
c THESTS ADVISOR: PROF. UNO KODRES ]
c
c NAVAL POSTGRADUATE SCH0OOL, DECE4BER 1983 ;
c
[ 4
c This orogram oerforms the multiolexing of Ethernet Interface ,
c among VAX ysers. It shoula run in c¢conjuction with proaram 4
c “Usernult"., Detailed descriotion of both orograms can be found =
c in the thesis of the authors, under the title "Multiolexing
C the Ethernet Interface Among VAX ysers”.
c
(o
c
orogram ethernult
c variaples' declaration 3
: Cimplicit integer*d(a=-2)
1 integer*?2 iosb(2),c,condition
integer*d nichan, sysiaiow, sysSassign
include ‘edral:Inpssys.interlanlnidef.for'
include '($iodef)’
include '($ssdef)’ A
byte MRpacket (1522),Tpacket (1508) ,usrnum,
1 dflag,flagscom(81),
2 table(9,4),row,rowflaq
F character Alpha(9) /', 020,031,949 ,159 068,070 18 1qty,
- 1 mailbox27/'usrmail'/,
& 2 msq*27/'Invalid user #. Msa ignored'/,
- 3 meqgl*#27/'Migsing user #, Msg ignored'/
- external dummy
- common nichan/oak/mayeue(9,81)/f)/ackflag/sliot/n,
= 1 /Zindl/notvet(9)/ind2/times(9)/filunit/unitnr
e -
(3 Initializations ¢
e=0 J
! unitnez0 :
P do i=1,9 ]
- do j=1,4 :
2 table(i,j)=o0 .
- enddo .
b dJo 1=1,81 )
; maqueue(i,1)=0 %
! enddo
. notyet (I)=0 - 9
] enddo 1
m=i1 1
do i = 1,9 i
tines(i) = m

115




—

SRS MMM B

10

n = m ¢+
end d»s

1

Associate the common event flaa cluster MET ¢
status = sys3ascefc(Zval(od),'nat’,,)
if (.not.status) call lib3stoo(%val(status))

do i1=64,84
status =
if (.not
end do

Initialize common event flaags 864 to 84 to zero ¢

sysdcliref(%val(i))

.3tatus) call lib%stoo(%val(status))

Assign a channel to N[AOQ:
jstat=svsbassian('NIAO',nichan,,)
if(.not.istat) tyoe *, ' Assign error!'’

Start up and Qo aon line:
istat=s sysSaiow(,%val(nichan),

1
2

%val(iofesetmode .or. iolmestartup),
10SBrrvrreree)

if(.not.istar) tyoe *,' Istat start uo error!’

if(iosb(1),

je.0) tvoe *, ' Start up erpror!’

Initial gsetting of the receive=mode @

call rec(MR

i =1

condition =
. do while ((
Jsrnum =
usrny~ =
Check the user
14 (usrn

call

do j
ma
enddo

call
go to

else if

call

do i
ma
enddo

caltl
go to

eng if

call sea
if (tab?

i =i

elge
condi

Extract the co

packet) ! Receive the command with the user number,

0

condition.ea.0).and.(i.le.9).and.(mqueue(i,7).ne.0))
mqueuye(i,19)

usrnum = 48 ! "Convert” to decimal.
nymber @
un.eq.0) then ! Invalid user number.
messaqe(mns3,naueue(i,15),maueue(i,16))
= 1,81
veue(i,j) = 0 ! Clear this slot.
arrqueue ! Fill up the emotied slot.
10
(usrnum,3t.9) then ! Missina user number.
nessaae(mns3l,mgyueue(i,15),naueue(i,16))
= 1.8
veuel(i,j) = 0
arrqueue
10
reh(usrnum,table,c,rowflac, row)

e(rows2).e3.1) then ! Reoly file for previous command
! of this user hasn't been sent yet.
+ 1 ! gserve next user.,
tion = 1

mmand and out it in a buffer ¢

do izloel
com(jl=maueue(i,j) ! Load the bDuffer with the command.
maueue(i,j)=0 ! Zero the command buffer.,

enddo

call arraueue
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c Write the command to the yuser"s mailbox ¢
¢call 3istrioytioan(comsusrnum,dflaa,table,msa,c)

if (dflag.ea.1) a3 to 10 ! No sych user number finally,
eny ¢
endo .

¢ Send the command to tne user @
call exoort(c,table,Rpoacket)

Check tne status of the users and uyodate user table and number
¢ of current users, if neccesary.
call status+tcheck(c,taple)

4]

go to 10

20 end
CCCCCCLcecceecececcecececreccceccececreececececceeccecececececccececcececececccececececececececcececeecccecceccec

sybroytine SENDMSG(outfile,ans,usernun,YRpoacket,c,table)

c
o ACTUAL SENDING OF “ESSAGE.
(o NATIT FOR ACKNOWLEDGE. \
Cc IF. NOT ACXNOWNLEDGE IN S SEC, RETRANSUIT, '
C IF NOT ACKMONLEDGE IN 10 SEC, TRANSMISSION,
ivolicit integertd(a=2)
integer*? iosp(2),endafil,nchars,last /0/,c
integer*d nichan, sysSgiow, sysdassiqgn
include '¢4ral0: (ncssys.interlaninidef.for'
include *(Fiodef)!
include '(fssdef)’
byte Temobuft(80),ans(2),usernum,MRpacket (1522)
byte SToacket (1508),SRoacket (1522),row,
1 table(9,4),rowftlaa
character outfilmad,del»6/'S del */,verse2/';x'/,
1 deltilexl?7,
2 B‘Oha(q)/'l"'a"'3"'“"'5':'6'0'7'3'8"'9'/
comTnon nichan/fl/ackflaag/indl/notyet(9)/ind2/times(9)},
1 /tilunit/unitne
delfilezAel//outfile//vers
(o Assign destination address:
SToacket(1)='02'x
SToacket(2)=*07"'x
SToacket (3)='01"'x
SToacket(4)='00"'x
SToacket(S)=sans{1)
SToacket(6)z=ans(2)
SToacket(7)='00"x
SToacket(8)='00"'x
endfil=0
20 do 29,1534
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28

c

40

a7

S0

SToacket £1)=s"00"
eng3o

i=9
do while(j.lte.1425)!3tore no more than 1500 characters in STnacket
read(times(unitnr),21,end=40) nchars,(Temobuff(il),i=1,80)
fornat(2,30al) ! count the nr of characters in the line
do m=l,necnars
SToacket (j)=Tamobuff(m)

izi+l
enddo .
SToacket (j)='0N"'x ! carriage returnm at end of line
SToacket(j+1)='0A"x ! 1line feeg
isit*2
enddo
call tranceive(SToacket) ! send the packet

status=sysSwaitfr(2Zval(2))
it (,not.status) call lih¥stoo(%val(status))

Check if an acknowledae 4as sent ¢

if ((YRoacket(18).ea,.'FF'x).or.(ackflag.eq.ss3¢wasset)) then
statusssysScliref(%vall2))
if (.not.status) call lindstoo(%val(status))

ifCendfil.ne.=1) GO TO S0 ! Send orly one frame of this file.

go to 47
end i f

close(unit=tines{unitnr))

SToacket(8)='0F'x ! For last packet recognition from MDS.
endfil=s=| ! Flag raisen at end~of=-file,

ao to 28 ! Transmit the contents of the last packet.

status=libSspoawn(delfile)

it (,not.status) call libtstoo(¥val(status))
status = svsScliraf(%val(63rusernym))

it (.not.status) call Yib%stoo(Zval(status))

call search(usernum,table,c,rowflag,row)
if (rowflag.eqa.l) then

taole(rows2) = 0 ! User free to enter distribution if needs so.
end if

if(engfil.ne.~1) then
notyet (usernym) = |
else
notyet{usernuym) = 0
end if
return
end

cicccececceccceceececcececccccececececcececcceccecceceeccecececcececcecceccecccecececcecececececece

subroutine rtranceive(Toack)
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c

cceececeececceececececcececececcecececeecececcececeeceeccececceccccecccecccecceccecececccececccecccceccece

0006000

c

implicgit integercd(a=z)

integers? inso(2)

inteaer+d nicnan

include ‘edral: (nossys.interlanlnidet.for'
include '*(fiotet)!

include '(3ssdet)’

byte Toacx (1503)

ccmron nichan

Load transmit data and send:

istat=sysSaiow(,%val{nichan),
1 Zval (ineeltds),
2 iosDssrrToack,%val (1508),,,4)

if(iosb(1).1t.0) call 1ibSstop(%valliosn(l1)))
jfliosb(2).ne.0) cal) libdstoo(%val(iosh(2)))

return
end

subroutine distribution(com,usernum,dflaa,table,msqg,c)

This routinme searches the user information table to find out
whether a3 Qiven number exists as a valid user number. If it is so
it outs the message intd a mailpox that is indexed with the numper
of the user to whom the msg was addressed,

If the aiven number ~as not a valid user numcer, the message is
ignored. In this case the "dflaq"” is returned with value "1".

irolicit integer+d(a~-2)

incluge 'edrad:{nogsys.interlanlnidef,.for'

inclugde '(Siodet)'

include "(fssdef)’

byte dflag,com(81),tanle(9,4),usernum,row,

{ rowflag

character aloha(9)/7%t*,'2','3','4*,'S','6"','7','8',°'9'/,
1 mailbhoxx7/'ysrmail '/, me3227

character outfilex9,oytrd/*reol'/,tilxd/* ,dat'/
integert? csCchannel (9)

call search(ysernum,table,c,rowflag,row)

IF ((rowflaa.eq.l).and.(tacte(row,2).2a.1)) then ! User numper exisgts
in user table and he has answer in process.

return
ELSE

i =1
dftag = 0
outfilesout//alohalusernum)//¢il

Check if the user number exists in the user info table @

it(c.at.0) then
do while ((ji.le.c)oand.(table(i,1).ne.usernum))
i =2 i+
end 4o 119

TS

& P

PR

A

Ao o g

Y

)

PSTEN




if (.not.status) then
tyoe *,'error in writing user®s mailbox'
call libdston(%val(status))

engdif

END IF
return
end

gceceeececcecceeccecececececccecccececeeeccecccccccceceecececececeeccceecceecccccee

subroutine exoort(crtable,YRoacket)

This routine finds out which user has priority to send his
reply to NIL010 controller and sends one frame (1500 bytes) of
it, Then oroceeds to the next ready answer, sends one frame and
80 on, until all users with readv answer have send one frame,

000 O0n

imolicit integerxi(g=2)
incluge *(%ssdef)’
inteaere? o

! 120

T T Y

if (i.grt.c) then ! The ms3 is addressed to an unicentifiea user
6 status = sysbreadef(%val(72+usernum),usr) ! Checx if the
g corresnonding flag is set
if (.not.status) call lin¥stoo(%vall(status))
h : if {status.ne.sshewasset) then ! Nnt a validg user finally,
4flaa = 1|
& call message(msa,comn(1S),¢con(16))
- ratyrn
3 else ! Valid user, uodate user table
c=c + 1
table(c,1l) = usernunm
F table(¢,2) = 1 ! This user has passed througjh distribution
table(c,3) = com(1S) ! Associate acddresses
table(c,4) = com(16)
{ end if
} else ! This user already is authorized to use the syetem,
tacle(row,2) = 1 ! Indicate oass through distridution,
. table(row,3) = com(1S) ! Associate adaresses.
3 table(row,4) = com(1lb6)
] end it
else
ao to 6
end if
Cc **Q**kﬁtﬁﬁfﬁﬂi*t*iti*iki**ti*t*'*’it*fi*itﬁ*t*kﬁttt*.*ttt*tt*itti*'ﬁ*t
c create mailbox and assian a channel to it @
status=sysfcrembx(,channel (usernun),srsrsmailbox//alohalusernum))
if (.not.status) then
. tyoe *,'esrror in creatina user Tailbox'
call)l lib3stoo(Zval(status))
endif
c Arite the command to user mailbox ¢
status=svsSaiow(,%val (channel (usernun)),%val (ioeeltds) s/,
1 %Xrefl{con)s%val(81),sess)

]
1
-
L
-
1
]
4
<
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byte agar(2),tanle(9,4),usernum, *Roacket (1522)
characzster alOﬂa(q)/ll'l'2';'3".“'1'5'1'6"'7'1IB'IIQ'/I
1 ) autfile*x9,aout*4/'repli*/,fil*d/*' 4at'/

comnon/indl/notyet(3)/ind2/times()/filunit/unitne

if (c.eq.0) return

do Vo= l,c

usernym = taolel(i,l)

sutfile = out//alohalusernum)//¢il

n =1

do while(outfila(5:5).ne.aloha(m))
m=m + 1

end do

unitne = m

status = sysfreadef(%val(é63+usernum),usr)

if (.not.status) call libSstoo(%val{status))

if ((status.ea.sstewasset).and.(notyet{usernum).eq.0)) then
oven(unit=times(unitnr),filezoutfile,status='old')

end if

if (status.ea.ss?cwasset) then ! There is an answer.
addr(1) = table(i,3) ! Form the address of

addr(2) = table(i,d4) ! the current user.
outfile = out//alohal{usernumn)//¢il
call sendmsa(outfile,addr,usernum,YRoacket,c,table)
. end if
end do
return
end

cccceeccceeeccceccceecececececeecceoeccecececceceeceeecececcececeecccececcecececcecceccce

subroutine messaae(mns3,al,al)

imolizit integer*d(a=2)

characterx2? nsg

byte al,a2,Toack(1S08)

Toack(1l) = '02'x

Toack(2) = '07°'x

Toack(3) = '01°'x

Toack(d) = '00°'x

Toack(S) = at

Toack(6) = a2

Toack(7) = '00°'x

Toack(8) = '0F'x

k=9

do i=1,27
Toack(k)=zichar{mnsalizsi))
k=k+!

enddo

Toack(k+1)='0D"x
Toack(ke2)='0A"x
121
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Toack(k+3)="'20"x
Toack(k+d)='20*x

call tranceive(Toack) ! send msa and receive acknowlege

return
end

cccccececceccceeeceecceecceceecceccecoecceecececeerneeececcecceececacececececcecececcecceec

subroutine xmjt (Tpack,YRoacket)

This subroutine transmits an already formed oacxet

implicgit integerrd(a=-2)

inteqer*?2 ioso(2)

integer*d nichan

include ‘¢dral: (nossys.intertanlnidef.for'
include *(Siodet)’

byte Toack (1508),MRoacket (1522)

common nichan/sak/maueue(9,81)

. Toack(1)='02"x

Toack(2)='07"'x

Toack(3)='01"x

Toack (4)=MRoacket (14)

Toack (S)=MRoacket (15)

Toack(6)=MRoacket (16)

Toack(7)='00"'x

Toack(R)='FF'x

Toack(9)='60"'x

Load transmit data and send:
istatz2sys3qgiowl(,%val(nizhan),%val(ioeeltdgs),
1 i080s,ssToack,%val (1508),,4,)

if (iosb(1).1t.0) then
tvoe *,' Ether xmit errort!’
call lib¥stoo(%Zval(iosb(1)))
else if(ioso(2).ne.0) then

tyoe *,' Controller xmit error!!!
call 1lib%stoo(%val(iosb(2)))

else
i=t ! Aumny

endi f

return

end

ccccceccecececeeccececeececceececeeccecececececceccececeecceeceecececceeccecceeeecceccececccece

subroutine Aummny(M¥Roacket)
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c This is the routine in «hicn contrnal of the oroaram is transferreq
¢ when a3 messaae 3rrives at the M[1010 bnard and an AST occurs.
impliczit inteaert*d(a=2)
incluge '($iotetf)!
include ‘(Tssdef)’
byte - MRpacket (1522),Toac«<(1503),com(81)
comron/ocak/maueue(?,81)/f1/7ackflaasslot/n
if (MQpacket(l18).ea.'FF'x) then ! Acknowledge ocacket received,
call rec(MRoacket) ! Raset the receive mode.
ackflag=sysdsetef(%val(2)) ! Set the acknowledae flag.
if(.not.ackflag) c2all lib¥stoo(%val(ackflag))
else ! Command oacket received.
call! xmit{Toack,“Roacket) ! Send acknowledae to “DS.
c Extract the command from the received oacket :
is19
40 while (MRpacket(i).ne.ichar('*'))
izi+l
enddo
k=1
do i:lvi
com(k)=MRoacket (j)
. kzk+l
enddo
call arrcueue ! Arrange the command queue.

call formaqueue(com) ! Put the command at the first
! emoty slot of the aueue.

call rec(MRpacket) ! Reset the receive mode.
end if
return

end

ccececeececececeecccceeccecrnccceccecececceececcececceceecceeccccccececccecccceeccceccc

suyoroutine rec(MRpacket)

This subroutine receives a packet from MDS. This packet can be
either a command ocacket (18th pyte = 00) or an acknowledge oacket
(18th oyte = FF). when it is called, it sets up the NI1010 receive
mode and exits. Then, as s>0n as a packet arrives at the NI1010 it
interrupts the current flow of the orogram (AST is "trigaerea”) ana
calls the AST subroutine NDUMMY,

000000

implicit inteqger*xd(a=2)

integer*? iosn(2)

integerxy nichan

include '¢drald: lnossve.interlaninidef.for’
jncluage '*(SioJdef)?

byte VRpacket (1522),Toack(1508)

common nichan/oak/maueue(9,81)

external dummy

123

e ol - P - —




status=svsdiclref(ival(2))

if (.mot.starus) call linrtstoo(%val(status))

tyoe «,'Ready to receiva....'snichan
istat=sysiaio(%val(1l),%vall{nichan),%val(iodereadlirlk),

1 iosb,Junmv,YPoacket,“Roacket,%val (1522),++,)

it (iosp(1)1.1t.0) tmen
tyoe *,' Ether error in receotion of msg in VAX/V4SI!!®
call libfstoo(%val(iosb(1)))

else if (iosb(2).ne,0) then

tvoe *,' Recv error in VAX/VYMS Ethernet controller !!°

call lio$Sstoo(%val(iosh(2))) : -
endi f
return

end

ccceceececeeccecececceececcceececcececececeececceccceccececeecreeceecececcceccecceccecceccccec

0o

subroutine formaueue(con)

This subroutine outs thes new command into the first emoty slot

of the conmand guesue. -
inolicit integer+d(a=~2)
. byte com(Bl),MPpacker (1522)
commron/oak/mnaueue(?9,81)/slot/n
do i=1,81 —
nraueue(n,jl=com(j) ¢! Fill uo the first empty slot of the aueue.
enddo
return
end

aitod o of o of o of o of off o o of o of o o8 o o o 4 o o o o o o o o o of o o o o o o o3 o o o o o o ) o o o o o o o o ol o o o o o o o o o o o o o o o o o o

c

<

subroutine arrqQueue

imolicit intagertd(ag=-2z)
common/oak/maueue(9,81)/slot/n

Arrange the aueue ¢
m=1
do while (m.le.M) .
if((mqueua(m,7).e0.0).3ard.(m3veue{(m+l),7).ea.l)) then
do i = 1181
maueue(m,i) = nqueue{(n+t),i) -
mqueue((m+1),i) = 0
enddo
end if
"o o+ 1
enddo

Locate the first emoty slat in the gqueue ¢
nz210
do 1=9,1,-1
if(maueue(i,7).23.0) tnen
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nan=-1
eng if
endin

if(n.20.10) tyoe *,'«+« Queue is full. Command nct aueued !! xxx!'

return
end

CCCCCCCCCCCCCCCCCCCCtCCCCCCcCCeCtCCCCeCCCeCaCCCCCCCCCCCCCChCCCCCCCeCCCeeceeece -

00000

Subrouytine statusecheck(c,table)

This routine reads the flaas of current users to check if they
are still in the system. If 3 flaa was found reset, that means the
correscondina user has 1%5a3ed out. Then the user table and number
of users in the svsten (¢) are uodated. The user table is then
rearranqged.

inolicit integer+t4(a=z)
integer*? chanae,i,c,k
byte table(9,4),user
include '(3ssdef)’
include '(3iodet)’
chanage = 0

k I o4

" if (k.qt.0) then
do0 i = 1,k
user = table(i,t)
Check whether this user is still in the svstem ¢
status = systreadef(%val(72+user),usr)
if (.not.status) call tib%stoo(%val(status))

if (status.ne.ssStwasset) then ! This user has logaed out.

change = 1 ! At least one chanae has occured.
¢ =c¢c -1
taole(i,l) = 0
end if
end do
if(change.eq.l1) call arrange(k,table)
end if

return
end

cccceceecececececceccccccocccccecocecccecceccececceeceeceececeececeececececceececceceecceeccececcce

Subroutine arrange(k,tadle)

This routine rearranaes the user table after at least one user has
left the system, so that there are no emoty lines hetween full ones.

integer+? meisrk, |
byte table(9,4),temp(9,4)
m 1

i 1
do ~hile(i.le.k)
125




if (tablte(i,!).rne.N) then
40 j = 1,4
temo(m,i) = taole(i,j)
taple(i,j) = 0
end ao
iz i+l
m = m+l
else
i = i+
end i f

end do
h do i = 1,m=1

do j = 1,4
tablal(i,j) = tenp(i,j)
end do
end do

return
end

subroutine search(usernum,tablesc,rowflag,row)

ccececceeecceceececeeecceccecececceecceecececcececccereceecceccececccccececcecececceccecececcecc

¢ This routine searches the user table to find a specific usernum
c which is given, If it finds it there it returns the "rowflag" with
c value 1, and the "row" of the table in wnich this usernum was found.
¢ If the usernum was not found there, the rowflac is returned with
c value 0.
integerx? e .
byte usernum,row,rowflaq,
1 table(9,4)
rowflag = 0
row =0
i s 1
do while((i.le.c).and.(usernum.ne.table(i,1)))
i = i+l
end d»o
b if(i.le.c) then
- row = tablefl(i,1)
- rowflag = 1
end if
return
3 end
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APPENDIX F-

c
c AUTHORS: MAJOR ANTONINS SAKELLAROPNULOS
C HELLEMIC AIR FORCE
C
C LIEUTENANT IOANMIS KIDONIEFS
C HELLENIC NAvYy
c
C THESIS ADVISOR: PROF. UNO KONDRES
(o
c NAVAL POSTGRADUATE SCHOOL, DECEMVBER 1983
c
c
C This oroaramn should run together with orogram "ETHERMULT" in order
c ‘to achieve the Ethernet Interface multiolexing among VAX users,
c Detailed descriotion of the oroaram is found in the thesis of the
c authors under the same title,
c
c
program usermult
implicit integertld(ag=z)
integer»? channel (9),iosb(2),endfil,doneflaqg,
1 load
byte com(81),ans(2),usernum
include '¢dral:(nossys.interlanlnidef.for'
include '*(Siodet)’
character mailx7/'usrmail'/,
2 alpha(9) /1,02, ' 3, 4" ,'S','6",'T*,'8','9'/
common nichan
call authorize(usernum,load) ! Get the usernum,
if (1sacd.eq.1) oo to 101 ! System cannot acceot new users.
c create 3 user mailbox and assign a channel to it ¢
10 status=sysScremox(,channel (usernumd)s,rrrmail//alohalusernum))

if(.not.status) then
tyoe *,'error in user mailbox creation'
call libtstoo(%Zval(status))
endi f
c read the wailbox ¢
statusssysSqiow(,%Zval(channel (usernum)),%val(ioSereadlibik),,rs,
1 Zref(con)o2val(al)'..')
if (.not.status) then
tyoe *,’'read-user=mailbox errar’
call lib¥stoo(%val(status))
endif

c Associate common event flag cluster %2 with the name "NET" ¢
statusssysfascefc(Zval(54), 'net’,,)
if (.not.status) call 1ib3stoo (%¥val(status))

call feedfila(com)

call spawn{usernunm)

status = svsisetef(ival(b3+ysernym))

it (.not.status) call 1ibSgtoo(%val(status))
ao to 10
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101 - end

ccceeeccccccececececceeccceccrcecccccceccrcecccccccececcceccccccececececceccee

subroutine authorize(usernum,load)

This subroutine checks the common event flags 73 to 81 to
determnine what user numbers are available for a new user, Then
it interacts with the user and acceots or rejects an entered -
user number. If it acceosts, the orooer common event flag is set.,
If there are no available user numbers it returns the variable
"load" with value "1™,

OO0 0n

‘implicit integer*d(a=2)

inteqer*? load,ircond, -
E 1 iosp(2)

inteaerxd flagarrav(9),J

byte usernum

include ‘(Siodef)!

include '($ssdef)’
b include ‘edrald: [nossys.interlaninidef.for' .

external aoport

common/cl/cancel

c Assign a channel to terminal
status = sysTassign('tts',termchan,,)
it (onot.status) call libSstoo(%val(status))

c Start uo and go on line
status = sys¥aiow(,%val(termchan),
1 Zval(ioSesetmode.or,iolmestartup),
2 108Drrrrerrs) ]
it (.not.status) call 1ib%stoo(%val(status)) S
- -4
¢ Initializations
do i=t,9
tlagarray(j) = 0 .
end do
counter = 0
canctel =0
1o0ad =90 "‘;
cond =0
i =1
c Associate common event flag cluster #2 under the name "NET" :

status = gysSascefc(Zval(oed), ' 'net’,,)
if (.not.status) call lihSstopo(%Zval(status))

¢ Check if flag #84 is set (system occupied).
01 status = sys3readef(%val(B84),state)
it (.not.status) cal! lib%stoo(%val(status))
IF (status.eq.ssSewasset) then ! System occupied.
if (cond.eq.0) then
type *,' Please wait, svstem occudied'
cond = 1 :
qo to 0t
else

go to 01 128 )

| NN




end if

ELSE ! Svstem availaole.
status = sysdsetef(%val(fd),'net',,) ! Set flag 284
if (.not.status) call lib¥Istoo(%val(status))

c Check what event flaas from 73 to 81 are set and out the remaining
¢ ones in flagarray buffer ¢ ’
do i=1,9
status = sysSreadef(%val(72+i),usr)

lib%stoo(%val(status))
This user number i3 available

if (.not.status) call
if (status.ne.ssfcwasset) then !
flagarray(j) = i
i = il
end if
end do

j = i=1
if (i.eﬂ.O) then
tvyoe *,'System full!l!

No new users at the moment.'

$210.,0',systime) !
call sys3setimr(,svystime,abort,) !

load = 1
return
elsge
9 tyoe *,' You may thoose one of the following'
tvoe *,' availaole user numbers.'
do i = 1,j
write(6,04)flagarray(i)
end do
end if
04 format(id)
c Set the timer for 10 seconas :
call sysdbintim('0 Convert 10 sec. to sys fat.

Start the timer.When

¢ Get the new user numoer
tvoe *,' You have 10 sec to enter the
¢ Read the user"™s number
status = sys3agiow(,%val(termchan),%Xval(iolereaalblk),
1 iosbrssusernum,%val(1),,rs)
if (.not.status) call lib%stop(Zval(status))
usernym = ysernum = 4A2

user number '

the timepr ¢
call sys3cantim(,)

c Cancel

c Check it the new uyser nunher is acCeotable :

i =1

do while((i.le.jleand.(flagarrav(i).ne.usernum))
i = i¢l

end do

if ((i.eq.jtl).and.(counter.ea.0)) Then !
counter = counter + 1 .

Arong number entered.

status

status

if (.not,status) call

tyoe *,' You have entered an illeaal user number!!’
go to 9
elgse if ((i.ea.j*tl).and.(counter.ea.l)) then
cancel =1
call abort
elge ! Valid user Aumnber . Set the orooer flaa.

= sysfsetef(Zval(72+usernun),'‘net',,)
lib¥fstoo(%val(status))
s systclref(Zval(B4)) ! Reset flag #1.
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it (.not.status) zall lib3stoo(%val{status))

end i f

tvoe +,' User numper accepteq '
END IF
return
end

gceeecececccececeeccecececeeeeceeccecceccceeecccececcecececcccececcececcecccccceccecccc

SUBROUTINE abort

imolicit integerxid(a=-2)
common/cl/cancel

c Associate common event flag cluster 22 with the name “NET"
status = sysSascefc(%val(od),'ner',,)
it (.not.statuys) call libSstoo(%val({status))

¢ Clear flag #8384
status = sysScliref(Zval(B4))
it (.not.status) call lib¥stoo(¥%val(status))

if (cancel.eo0.i) then
arite(b,15)

15 ’ format (' Second time illeqal yser number, Program aborted!!')
else
write(6,16)
end if
16 fornat(' Time has exoired. Restart the srogram.')
call exit
end

gcceegeececeecceececececceeccecccececcrcecceeceenecccececeecececcceccceccececccececcceccccc

SUBROQUTINE feedfile(com)

character+23 msqgl/'Received successfuly. '/
integer*? iosb(2),first .
inteqerxd nichan, sysbaiow, sysdassign
inclugde ‘¢4ral: [nossys.interlan)lnidef.for’
inciude ‘(Siodef)’
byte RGoascket(1522),TGoacket(1508),ans(2),com(81)
i=20
do while (com(i).ne.ichar('*'))
i = i+l
end do

ooen (unit=l,filez'nail.com’',status='013")

write(b6,11)(com(j),j=20,i=1)
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writa(l,1 1) com(j),j=20,i=1)
format(* ',<i>al)
close (unit=1)

return
end

CCCeeccececeecceccececececeeccceecceccecIccrececeececececececeeeecceececececccecccecceceecccec

o0 000

c

subroutine sopawnfusernun)

This oroaram spawns a sutorocess for executina CLI commanas.

The commands that are 30ing to be executed are contained

in

the file 'Mail.com’' which is the imout of the run time routine

Libfssawn. The results 5f the axecution are written in a file

called 'Reola.dat’'.

implicit integertd(a=2)

character filerlS /'mail.com'/,escenullx?

byte escernullenum(2) /7'Ib'x,'00'°x/,usernum

integers? fileelen /8/,dflaqg

equivalence (escenyll,escenullenym)

external ssSeénatran

character outfile*9,string*d0,outrd/'reocl'/,filtxd/"* dat’/,
. 1 a‘oha(q)/.i"'2"'3"'“"'5."6'0‘7"'8."°'/

characterxiS filedit

eauivalence (filedit,strina(7:20))

last = 0

outfilezout//alphal(usernum)//fil

dflag=0

do while(status.ne,.%)loc(ssSenotran))
status=sysitrnlioa(file(lisfileelen),filaclen,file,,,)
enddo

if (file(1:2).ea. esctnull) then
file(1:fileelen) = file(S:fileelen)
fileelen = fileeclen = 4

endi f

ooenl unit=l,file='mail.com'sstatus='ola’')
read(l,6,end=7)strina
fornat(a)
close(unit=1)
it((string(2:5).ma.'edit') ,ar.(string(2:5).e0.'EDIT')) then
status= 1ih3soawn('? edit'//filtedit,outfile)
if(.not.status) ¢call libsstoo(%val(status))
co to 9
end if
Check for a looout command.lf so,reset user™s flag
if ((strinma(2:3).eq.'L0').or.(strina(2:3).eq."'"10')) then
status = syslclref(%val(72¢+usernun))
it (.not.status) call libtstoo(%val(status))
tast = 1
end ff
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statuysslibismawn(,file(t:fileelan),oytfile)
it (.not.status) call lintstoo(Xval(status))

tyoe 10

format(' commani Jone')

if (last.ea.l) call) exit ! The last ¢command was loaout.
return

end
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ARRENDIX G

SOFTWARE PROTOCOL IN MDS USING ETHERNET LAN

The £following ©prograns, developed by Mark Stotzer
(Ref. 2], provide the means of accessing the Ethernret via
the NI3010 Ethernet Communications Controller. The same
programs work in both MDS's presently available in NPS
Spanagel Hall, rooms 523 and 525.

Two modifications were iptroduced in these programs in
order to improve the efficiency and speed of VAX-MDS commu-
nication:

1. In the subroutine "Sendmsqg" was added a new assigne-
ment, namely "TXBOFF(8) = 0" in two places in crder to
d=2note +that the frame that is sent is a command and not an
acknowvwlege. This was necessary to be done sincs, with the
previous set up, +the MDS was transmitting an acknowladge
frame with the type field (bytes 8 and 9) of a command
frame. So when the VAX was receiving an acknowlege, it was
interpreted as a command frame causing communication prob-
lens,

2. In the subroutinz "Conmsg" was done a transposition
of <the call statements to the subroutines "Emptbuf® and
"Trmsg". This way when the MDS raceives a frame it sends

console resulting 4in much faster exchange o f frames
betveen MDS and VAX.
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ETHERNET:/*MAIN MODULE-APPLICATION LAYZIR-ISO LIVIL 7%/
PRCCEDURE OPTICNS (MAIN);

DECLARE
/* LOCAL VARIABLZES */
COUNT?  FIXED BINARY(?),
COUNT7A FIXED EINARY.?),
COUNT?2 FIXED RINARY(7),
COUNT?C FIXED EINARY(?),
DSZNO CHARACTER (1),
FRAMD CHAXRACTZER(1),
SELECT CHARACTER.1),
/* GLOBAL VARIABLES */
RECFIL  FIXED BINARY(7) ZXTIANAL,
FRSIZE FIXED EINARY(1%) EXTERNAL,
VTEIM FIXZD BINARY(7) EXTZRNAL,
TRMODE  FIXEL EINARY(?7) ETXTERNAL,
/* GLOBAL DATA STRUCTURES */
TX2UFF(15¢8) FIXED EINARY(7) EXTERNAL,
Pxeurr\1522) FIXED RBINARY(?) EXTERNAL,
TXTBLF (128) FIXED EINARY'?) EXTERNAL,
RXFCB EXTERNAL,
CISK FIXZED EINARY(7?),
FNAME CFARACTER:8),
FTYFE CHARACTER(3),
RFCE(24) FIXED EINARY(?).
1 TXFCE ZXTERNAL,
2 DI3SK FIXED EBINARY(?),
2 FNAME CHARACTLR’S).
2 FTIYPE CHARACTER(Z,
2 TFC2(24) FIXED BINARY(?).
/* EXTERNAL MCDULES */
INIT ENTRY,
SENDATA ENTRY,
RECEIVE ENTRY;

Moo N

/*LAST REVISION: @9/15/82-292@ ORIGINAL PROGRAM:27/2¢/82 */
/*AUTHOR: CAPT. MARK D. STCTZZR-USMC-AEGIS 3ROUF */
/*TEESIS ADVISOR: PROFESSOR UNO R. XODRES-COMP. SCIENCI */

PUT SKIF LIST( ~ckdsesaxsroxseseseaoaxsooe ook aonkaignnanaxsn’) s -
PUT SKIP LIST( ETHERNET COMMUNICATION PROGRAM-VERSION 5.87); ‘
PUT SKIP LIST( ALLOWS TEIS EOST TC CONNECT TO TEE NET.’); o

PUT SKIF LIST( CNTL-8=3ACKSFACE FOR TEXT ENTRIIS:’);
PUT SKIP LIST( “#¥dimmsdmuddtaaidashumisnsin s xassnnns )
PUT SKIP!2);
RECFIL=473 -
COUNT?=1}
DO WEILZ (COUNT7?=1)

COUNT7A=1;

DC WEILE(COUNT?7A=1);

PUT SXIP'Z2);




PUT SXIP LIST{ ‘wwmessmwrnss MAIN MING *
PUT SXIP LIST( WRITE RECEIVID FILIS T
PUT SKIT LISTé, FAULT DRIVE(A), =
PUT SKIP LIST(’HIST DRIVE A =
FUT SXIF LIST!’DISK DIIVE % =
FUT SKIP LIST(’********************
PUT SXIP LIST{’ENTER DRIVEZ NUMEZR==
GET LIST.DSKNOI;
PCT SXIF(2);
IF DSINO="1° TEEN
DO;
RIFC2.DI3K=C;
COUNT?A=2;
END;
EL3E
IF DSXNO="2° TEEN
D0;
RXFC2.DISK=1;
COUNT?7A=2;
END;
, TLSE
k.. IF DSKNO="3" TEEN

o K
SISZ NG: ™ ;

DO}
RXFCB.DISK=2;
] COUNT7A=2;

PUT SKIP LIST(’INVALID DRIVE NUMBER-REEZNTER: )
END;/*DC LOOE*/
COUNT7E=1;
DO WHILEZ (COUNT7E=1);
FUT SXIP® LIST(’ETZERNZT FRAVE DATA BLOCKX SIZE:");
PUT SEKIP LIST(°SZLECT 128 FOR ALL FILE OPERATIONS )3
PUT SKIP LIST{ AND VAX CCNMUNIUATIONS. I
FUT SKIF LIST(~ 128 RYTES
PUT SXIP LIST(” 285 RYTES
PUT SKIP LIST:° £12 DYTES
PUT SXIP LIST(® 122¢ BYTES
PUT SKIP LIST(® 152¢ EYTZS
PUT SKIP LIST{’*****#***#****#****************’);
FUT SXIP LIST( ENTZR SELECTION==)>’);
GET LIST(FRAMD);
PUT SKIP:Z2;
IF FRAMD="1" TJEN
DO;
FRSIZE=128;
COUNT?7B=2;
END;
EILSE
IF FIAMD="2’ TEEN
TO;
FRSIZE=258;
. COUNT7E=2;
' END;
® ELSE

[T T I | 1)
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I® FRAMD="3" THIN
hiok]
FR5122=€12;
COCNT7E=2;

IND;
ZL53
IF FRAMD="4" TZ:IN

DO;
FRS1Z2E=1224;
COUNT7B=Z2;

END;
_ ELSE :
; IF FRAMD="5" THEN
{ Dos
FRS1Z2E=1583;
COUNT7E=2;
END;
ELSE
PUT SXIP LIST( INCCRRECT CEQICE-RIENTER:");
END; /* DO LOCP */
VTZRM=2;
TRMOLE=02;
CALL INIT;
PUT SKIP LIST( OPIZRATING MODES:
PUT SKIP LIST('#*************#***********
PUT SXIP LIST{’RECEIVE WAIT LOOF =
- PUT SXIF LIST( TRANSMIT FILZ CR MESSAGE=
PUT SKIP LIST( VIRTUAL TIEMINAL OF VAX
PUT SXIP LIST’VAX COMMAND MOD=
PUT SKIF LIST(’'DISCONNECT FROM NET
PUT SKIP LIST(’**************************
PUT SXIP® LIST.’ENTER SELEZCTION ==>");
GET LIST(SELECT);
PUT SXIP(2);
IF SELECT="1‘ TEIN
DCs
TXBUFF(lg

v -

oy

# OV IO $

* #******#*');

we wo wo

&
TXEUFF.2)=7
TX2UFF(2)=1
PUT SXIP LIST(’IN RECEIVE WAIT LOOE-TC RITUIN T0°);
FUT SKIP LIST{’MAIN MENU: ENTER <CR> ==>");

PUT SKIP LIST(’*#*****#****#*********#*******#*');
PUT SXIP(2);
CALL RECEIVE;

END;
ELSE
17 SELECT="2" THEN
CALL TRANS2
TLSE ]
1F SELECT="3" TEEN -4
£O; ;
VTERM=1; ]
FASIZE=1523; :

FUT SKIF LIST( ‘###x#k% yAX TEZMINAL MODE *&mswws’);
PUT SIIP(1)}




EUT SKIF LIST('JAX TEAMINAL SERVIC Vs
PUT SXIF LIST('CATA BLOCK SIZZ 2SE F AWE=')?
FUT LIST FRSIZE];
FUT SKIF LIST( =—=——m—remce e e )3
PUT SXIP LIST(’'TEZRMINAL ZINTEY 3Y LINZ OF TIXT))5,
PUT SXI2 LIST!“EEGIN AFTZR INITIAL V PROMET: 7> "%
! PUT SXIF LIST('ENTER TEXT LINECCR>®);
)3
’

r PUT SKIP LIST( PROMPT wILL AUTOMATICALLY REAPPEAR’
: PUT SXIP LIST{ UPON ENTRY OF THE FIRST CHARACTER')
~ ECT SXIF LIST(’OF THE NEXT LIMNE YOU BEGIN. )
PUT SX1IP LIST(’ “}i
PUT SKIP LIST(’TO END TERMINAL SESSION:’);

PUT SKIE LIaT( ENTER: . \ca> AFTER "¥>"°);
BUT SXIP LIST(’ - “);
PUT SXIP'1
TX2UFF(1)=
i: . TX3UFF 2}
TXECFF(T)
TXEUFF (4)
g}
)

)
2
=7

TXEUFF(
TXRUFF (6
TXBUFF(7)
! TXBUFF (8)=0;
?' COUNT?C=1;
PUT SXIP LIST('V>");
DO WHILE {(COUNT?C=1);
CALL SEZNDATA;
PUT SXIP LIST('V>");
IF VTERM=@ TEEN /*END TERMINAL SESSION=/
DO
PUT SXIP LIST(’*%%*% END TERMINAL SESSION #*%x%x’);
COUNT?C=2;
END;
3ILSE
hIvH
CALL INIT;
CALL RECEIVE;
PUT LIST( "E"ETEV>');
END;
END; /% DO LOOP =*/
END;
ELSE
IF SELECT="4" THEN
IC;
PUT SKIP LIST('*** VAX COMMAND INSTRUCTIONS **x7);
PUT SKIF LIST(’
FUT SKIP LIST(’TO DCWNLOATD A FILE FROM THEZ VAX:’):
PUT SKIP LIST(’ENTER TEE MESSAGE: ")} .
PUT SKIF LIST(’" IFNAME(VAX;.FTYPE(VAX)/XXX" "’);
PUT SKIP LIST(’WEERE | xxx '="BEXE. FOR NON-TEXT FILES");
PUT SKIP LIST(’AND  "XXX"="TXT" FOR TEXT FILZS")
PUT SKIP LIST"“ILE WILL TEEN BZ IMMEDIATELY SENT');
PUT SKIF LIST(’TO TEIS HCST.’):
PUT SKIP LIST(” )3
PUT SXIP LIST(’TO UPLOAD A FILE TO THE VaAX:’);

ws [\) wo wo we ws wowe {
3
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FUT SXIP LIST{’1.) SNTER THE MESSAGE: “)3
PUT SXIP LIST( " GFMAME(VAYX).FTYPE(VAX)/XXX
TUT SEKIP LIST(’TC OFEN A VAX FILE 2Y IZE AE
PUT SXIP LIST(’Z2.) THEN: );
PUT SXIF LIST"°END TEE FILE 70 THE VAX ADDRESS USI!
BUT SKIP LIST( THE NOAMAL FILE SENDINSG SZLECTICNS.”
PUT SEIP LIST(” ’
FUT SKIF'1);
TRMODE=1; /*SET VAX CMD MODs FLAZ TO TRUE*/
FRSIZE=128
TY2UFF 1
TYXSUFF(
TXRUFF(
TXBUFF/
TX2UFF/
- TXBUFY(
TX3UFF:
TXRUFF (8
CALL SENDA
CALL INIT;
RXTUFF(17) =288
CALL R3CZIVE;
END;
ELSE
IF SELECT="5" THEN
COUNT7=2;
. BLS

FUT SKIP LIST( “INCCRRECT OFMODE SZLZCTICN-RZENTER:");
END; /#* DO LOOP */
FUT SKIP LIST( DISCCNNECTING FROM NET-REITURNING TO CP/M.")3

2
3
4
S
6
f?

\4\;\,\/\4\_’«‘,
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TRANSZ2:
PROCECURES

DECLAERE
/* LOCAL VARIABLES */
COUNTS FIXED BINARY(?),
COUNTEA FIXED EINARY(7),
COUNTSB FIXED EBINARY(7),
COUNTSC FIXED BINARY(7),
SENDTYPE CEARACTER:.1;,
FTYP CEARACTER(1l),
DRNO CHARACTER(1),
/% FILE DATA ENTRY DCLS */
I FIXEL,
FN CEARACTER(2¢),
LOWER CHARACTER(2€) STATIC INITIAL
(“atecdefghi jklmnopqrstuvwxyz”’),
UPPTR CHARACTER(Z3) STATIC INITIAL
{ "ABCDEFGEIJKLMNOPQRSTUVWXYZ “:
/* GLC3AL VARIAELES */
FILTYP PIXEL BINARY (7) EZXTZIRNAL,
FNOY PIXED EINARY \7 EXTIRNAL,
/* GLOBAL DATA STRUCTURES =/
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TX23UFT’1522) FIXED EZINARY 7, ZXTERNAL,
1 TXFCE EXTZRNAL,
2 DISK FIXZD EINARY(7),
2 FNAME CBARACTER'8,
2 FTYPS CHARACTZ3(3),
2 TFCB(24) FIXED EINARY(7),
/* EXTERNAL MODULES */
SENCATA ENTRY;

COUNTE =13

DO WHILE(COUNTS=1)}
PUT SKIP LIST( TRANSMISSICN OFTICN

PUT SEIP LIST(’SEND A MESSAGE
PUT SXIP LIST(’SEND A DISX FILE
PUT SKIE LIST( ~dsstaesraraessanisaos ks

i ;i - ) 58 3% 398 38 536 30 28 % Je 8 Ko Me ek '} H
s POT SXIP LIST(EINTER SELECTION ==
GET LIST{SENDTYPE);
PUT SKIF(2);
[ TXBUFF(8)=¢;
t IF SENDTYPE=1’ TEEN
L IC}
TX3UFF(7)=2;
h CALL SENDATA;
COUNTE=2;
ENT;
_ELSE
IF SENDTYFE='2‘ THEN
DC;
TX3UFF(7)=15;
COUNT6EA=1; .
DO WEILE{COUNTEA=1};
PUT SKIF LIST(’NATURE OF FILE TO SiNL:’);
PUT SKIP LIST(’TZXT (ASCII) FIL: =1
PUT SXIP LIST!’MACHINE CODE (COM; FILE = 2
XXX

BUT SKIF LIST(/%®skkssmimisidikixmfwggras
PUT SKIP LIST(’ENTZR TYEZ OF FILE CZ0ICZ
GET LIST(FIY?);
FUT SKIF(2);
IF PTYP="1" THIN
DO;
FILTYIP=1;
COUNTS6A=2}
END;
ELSE
IF FTYP="2" TEIN
DC;
FILTYF=2;
COUNTSA=c}
END;
ELSE
PUT SXIP LIST( INCOERECT CEOICZ-RITINTER: ")}
END;/* DO LOOP */
COUNTEB=1}
DO WEILE(COUNTEE=1);
COUNTEC =1}
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DO WEILE(COUNTEC=1)
PUT 3KIP LIST(’ SPZCIFI FILE TO SEND:"):
PUT SXIP LIST(’FILZ LOCATEL CON:“);
FUT SKIF LIST(’ DRIVE A4 = 1733

n PUT SXIP LIST(® DRIVI B = 27);

. PUT STIP LIST( “dskkimmsmeknmyksrirrnnxax’);
PUT SXIF LIST( ENTER DRIVE NUMBER==>";
GET LIST(DIKC);

- PUT SKIP(2)3;
3 IF DANO="1" TEEM

'l DO;
TXFCE.DISK=1;
COUNTSC=2}
END;
TLS®
I¥ DRNQO="2" THEN
jfoH
TXFC2.LIS
CQUNTEC=2
EINCS
ELSE
PUT SKIP LIST( INVALICZ DRIVI-REEZNTER:");
IND;/* DO LOOP */ . .
PUT SKIP LIST!{ ENTER: FILENAME.FILETYPE ==>");
P GET LIST(FPN);
PUT SKIP(Z);
FN=TRANSLATE{FN,UFFER,LOWER);
I=INDEX(EN, . )}
I1F I=3 THEN
hIsH
TXFC3.FNAME=FN;
TXFCE.FTYPE=" 3
END;
ELSE
LO}
TXFCE.FNAME=SUESTR‘FN,1,I-13
TXFCR.FTYPE=SUESTR(FN,I+1);
END;
TYFCE.TFCE(1)=2;
TXFC2.TFCE(4)=¢;
TXFCR.TFCE(Z21)=¢;
CALL SENDATA;
IF FNOF™=1 TEEN
COUNTSR=Z3
END;/* DO LOOE */
COUNTS=2;
END;
ELSE
BUT SXIP LIST( INCORRZCT TRANSMIT MCDE-REENTER:’);
END; /* DO LCOP =/
END TRANS2;

T=
o=
.
H

ENT ZTEERNMNET;/* IS0 LAYZIR ? MOLULE */
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SINDATA: /* PRESENTATION LAYER MCOULE-ISO LIVIL 6 */
PRCCETURE;

DECLAERE
/%* LOCAL VARIAZLES */
CCUNTEA TFIXZED EINARY(7),
VAXMODE CHARACTER(1),
JESTADDR CEARACTER(1),

L /* GLOBAL VARIABLES */

IS . 4

TRMOLE  FIXED EINARY(?7) ZXTERNAL,
VTERM FIXED EINARY(7) EXTZRNAL,
FRSIZE PIXED EINARY(15) ZXTERMNAL,

3 /* GLOEBAL DATA STRUCTURES */

. TX3UFF(15¢8) FIXED BINARY(7) EXTERNAL;

/*0RISINAL PRCGRAM:27/2G/82%/

/%LAST FIVISION: 11/21/83-2220 EY IQANNIS XIDONIZF3*/

/% AND ANTEONY SAXZLLAROFCULOS*/
/*TZESIS ADVISCR: FROF. UNC R. XODRES-COMEUTER SCIINCE */

hg /*AUTECR: CAPT. MARPK D. STOTZEE-~USMC-ASGIS GROUP */

I¥ VTERM= 1 THEN /% TERMINAL MODZ #*/

o}
CELL SEINDMSG:
RETURN;
+ END}
I¥ TRMODE= 1 TEEN /% TAX COMMAND MODZ =*/
DO}
CLLL SENDMSG;S
RETURNS
END;
CCUNTEA=1;

DO WEILE(COUNTSA=1);
PUT SKIP LIST{ ADDRESSZS ON TEIS NETYW
PUT SKIF LIST( 2¢-33-EA: MLS SYSTEM
PUT SKIP LIST( @0-04-0A: MDS SYSTEM
PUT SXIPF LIST( @0-27-7F: VAX 11/722
PUT SKI? LI ST;; # sz ¥ sl 3 3% 53¢ 2ol e e 2026 B 3 20 e e 3N e A3
PUT SKIF LIST( ENTEFR SELECTION ==>");
GIT LIST(DESTADDR);
PUT SKIP(2);
TXRUFF(1)=2
TXEUFF(2)=7
TL{EUFF(2)=1
TX2CFF(4)=¢
IF DESTALCR="1" THEN
DO
TXROUFF(5)=2;
TX2UFF(6)=234; -
17 TXBUFF(7)=2 TEEN
CALL SZNDMSG;
LSE
CALL SENDFILE;
CCUNTSA=2;

*td 0O
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ZN
ELSE
IF BE
Lo

EN
ELSE
17 [E

DO

L
3

TADDR="2" TEEN
1
TXBUTT(2)=4;

TXEUFF €)=12;

IF TX3UFF(7)=2 TSEM
CALL S3INIMSG;S
ELSZ
CALL SZENDFILE;
gOUNT5A=E3
D3

STADDE="3" TEEN
?
TXEUFF(S)=7;
TXBUFT(6)=127;
TEMODE=3;5
IF TXEUFF(7)=¢ TEIN
CALL SENDMSG;
ELS:
CALL SENDFILE;
CCUNTEA=2Z]

ENDS

ELSE

PUT SKIP LIST( INVALID NET ADDRESS

END; /*
SENLMSG:

IO LCOP */
/* MESSAGE SENCING MCDULE *’

PROCEDURES

DECLARE

IF VTZIAM=1 THEN /# VIRTUAL TERMINAL MODE */

DG

/* LOCAL VARIAELES */

/* GLOEAL VARIABLIS */

FRSIZE FIXZD 2INARY!15) EXTERNAL,
TIMCDE FIXED 22INART(7) ZXTERNAL,
VTERM  FIXED BINARY{?) ZIXTERMAL,
/* GLOBAL DATA STRUCTURES */

TXRUFF(1£3€8) FIXSL BINARY(?7) EXTERNAL,
PXBUFF(1522) FIXED RINARY(7) ZXTEERNAL,

/* EXTERNAL MODULES */
FIL3CF  ENIRY,
SENCFRAM ENTRY;

CALL FILEUF;
TX2UFF.8)=0;

19}

Ir

TXZUFF(9)=S€ TE:N
PETURN;
TX3UFF(2)=45 & TX3UFF(10)

=58 T%
VTZEM=@; /*IND TERMIMAL SESSICN

ELSE

TXEUFF(E)=93
CALL SENDFRAMS
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END3
ZLSE
i 03
¢ PUT SZLI? LIST{"MESSAGZ SENDIR:"; -
tl PUT SEKIP LIST!. MAXIMUM NUMEZIR CF CEARACTZIRS= "%
FUT LIST(F3SIZE);

PUT SKIP LIST( INTIR MEISSAGZ AFTER PEOMPT: >7);

PUT SXIP LIST! “END MZSSAGE &ITZ ACCENT: * °,;

PUT SXIF LIST(">7);

CALL FILBUF; /*FILL TEANSMIT EUFFIR FICM CONSCLZ*/ :
- E‘J%QLL SENDFRAM; /* SEND TEE MESSAGE =/ -
s ’

END SENLCMSGS

SENDFILE: /* FILZ SENDING MCDULL®*/

PACCITURE; -
‘2 CECLARFT /% LOGEL VARIABLES */

COUNT4 FIXELD 3INARY(7),
/% GLOBAL VARIABLTS */
FILTYP FIXED BINARY'7) EXTERNAL.
FNCP  FIXED EINARY(7) EXTIRNAL,
LFEM  FIXED EINARY(?) ZXTERMNAL,
/% GLORAL DATA STAUCTURES */
TX2UFF(152€) FIXZL BINARY(7) EZXTEZRNAL,
/% ZXTEIRNAL MODULES */
VAXTXT ENTRY,
TRNDMA ENTRY.
OPENDF ZINTEY, ;
RDISK ENTRY, -
SENCFRAM ZNTIY; -

TXBUFF(7)=15;
TXBUFF(8)=2;
CALL CFENIF;
Ir FgOP=1 THEN /*FILE NOT ON DISK*/
D03
FUT SKIF LIST( FILE NOT ON DISK-REENTER DATA:");
PUT SXIP(2);

RETURN;
END;
IF TXBUFF(6)=127 & FILTYP=1 THEN
CALL VAXTXT; /*TAX TEXT FILE FORMAT CONVERTER®*/
FLSE -
DO; T

CALL TRINDMA; /#* SET DISX DMA ADDRESS*/ 1
FUT SXIP LIST( “#%%%#%xx FILE TRANSFER BEGINS #*%k#xx’);
PUT SKXIP(2);
COUNT4=1}
LO WHILE(CCUNT4=1)}; - 1
CALL RDISX; /#*RZAD A DISX FILEZ RECCRD*/ ]
I7 LFRM =1 THIN
LO;
CALL SENDFERAM;
TXEUFF 8)=1;
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IND:
FLSE
CCUNTe=Z;
END; /* DO LOOF */
TXZUFF(&)=2588;
SALL STNDFRAM;

PUT SKIF LIST( “#%*%% FILZ TRANSFIR ENDS #*%*x%’ 3

FUT SXIF{2);
RETURNS
END;
END SZNDFILSES

END SENDATA; /* ISO LAYZIR & TRANSMIT MOLULE */
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RECDATA: /* ISC LAYZIR 6 IICEIVI MOLULZL */
PRCCELURE;

DECLARE /* GLOEAL DATA STRUCTURZS *=’/
RXEUFF (1822) FIXED Z2INARY(?) ZXTERNAL;

/*LAST REVISION: 11/21/83-22C2 EY IOANNIS KIDONIESTS */
/* AND ANTEONY SAXZILLAROPOULOS*/
/*CRIGINAL PRCGRAM:@¢8/17/832 */
/#3UTEOR: CAPT MARX L. STOTZER-USMC-AEGIS GRGGP ®/

/*TEESIS ADVISCR: PRCF. UNO R. YODRES~COMFUTZR SCIENCE ®/

17 RIXEUFF(17)= & THEIN /* MESSAGE FRAME */
CALL CONMSG3
ILSE :
IT RXECFP(17)= 135 THIN /* FILE FRAME */
CALL FILZR;
ELSE
PUT SXIP LIST(’RICEIVED IMFROFIRLY ENCODZD FRAMZ');

CCNMSG: /* MESSAGE RECEIPT MODULE */
PROCECURES

DECLARE /* GLOBAL VARIARLES =/
TRMODE FIXED BINARY(7) EXTZRNAL,
FRSIZE FIXED BINARY(15) EXTERNAL,
VIERM  FIXED EINARY(?! ZITERNAL,
/* GLOBAL DATA STRUCTURES */
RXBUFPF(1522) FIXID BINARY(?7) EXTZRNAL,
/* EXTERNAL MODULES */
TRMSG ENTRY,
EMTBUF ENTRY;

IT VTERM =1 THEN /* NOT IN VIRTUAL TERMINAL MCDE*/

DGs
PUT SKIP LIST({ **#xx IECEIVED MESSA3Z IS:");
PUT SXIP(2)};

END;

CALL TBMSG; /* SZIND TEE ACX FRAME =/
CALL EMTEUF; /* DUMP TEE RECYD :RANE DATA TO CONSCLE */
IF YTERM =1 THEN
DOs
PUT SXIP:.2)3
PUT SKIP LIST( “#%%xxx ENL OF MESSAZFE TZIXT.’)s
PUT SLIP(Z2);
PUT SXIP LIST(’ JEACK IM WAIT LOCP-ENTERCCR> TO EXIT= )3
PUT SKIP UIST( *****#*****************************# );
PUT SYXIP(2);
END;
ELSE

I
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IF RIZUFP(18)=15 TEEIN /* END CF TERMINAL REFLY */
. PUT SKIP LIST(’V>7)j
END CONNMEG)S

FILER: /* FILZ FRAME RECEIZT MCDULzZ*/
PRCCELURES

DECLARE  /* GLOBAL VARIAELES *~
TRMOLE  FIXED EINAEY 7 IXTERNAL,
RECFIL  FIXED EINARY(7) EIXTIRNAL,
VTERM FIXZD EINAEY(7) IXTZRNAL,
/* GLOBAL DATA STRUCTURES */
1 RXFCB EXTIRNAL,

2 DISX FIXED SINARY(7).

2 FNAME CHARACTER(S,,

2 FTYPE CHARACTER(3:,

2 TFCE(24) FIXED EINARY(7?),
RXEUFF(1522) FIXTD BINARY ‘7) EXTERNAL,
/* EXTEINAL MODULES */

RCVDMA ENTRY,
DELEDF ENTRY,
MAXEDF ENTRY,
WEDISK ENTRY,
TEMSG ZNTRY,
CLOSTF ZNTAY;

CALL RCVDMAj;
IF %XEﬁFF(18J=5 TEEN /* FIRST FILE FRAME */
Cs
PUT SZIP LIST( “#*x#xxx FILE RTCTIPT BIJINS warsdnx’);
PUT SXIF LIST(’ OCPENING FILE- RECFROM_.NIT:");
PUT SXIP{(2);
RXFCE.FNAME="RECTROM 3
RXFC2.FTYFE="NET "}
EXFCE.TFCE(1)=2; /*CURRENT EXTENT FIELD*/
EXFC3.TFCB {4 =2;
RXFC2.TFC3(21)=C})
CALL TELEDF; /*LELETE OLT FILE OF TEIS FN.FT*/
CALL MAKEDF; /*CREATE A NEW ONEX*/
CALL WRLIST; /*WRITE FIRST RECORD(128& 3YTzS) TO DISK*/
CALL TBEMSG; /* SEND TEZ FIRST ACK FRAME */
ENDJ
ELSE
IF RXZUFF(18)=1 TEEN /*INTERMEDIATE FILI FRAMI®/
203
CALL WRDISX; /#WRITE NEIXT RECORDC TO DISK*/
CALL TRMSG; /* SEND TEE ACK FRAME */
END}
3LSE
IF EXBUFF(16)=255 TIEN /*LAST(DUMMY, FILZ FRAMz*/
DOj
CALL CLCSDF; /#CLOSE THE DISX FILE®/
PUT SXIP LIST( “*#sssx EXD FILE RICEIPT #xxssax’);
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PUT SIIP
EUT SXI?
FUT SXIE
PUT SKIP
IF VTERM=
Lo
PUT
PUT
ENDS
ZLSE
DC;
FUT
PUT
PUT
END;
ENTS
ELSE

LIST{® SZIE FILE(S):RECFRCM_.NET):
1233
IME3s  /*SEND TEE LAST aCs %/
LIST( " NCTE:");
LIST{’ - ——- - o
LIST:; IF RECEIVED FILI IS A TEXT FILZ FRCM'};
LIST( THET YAX THEN RETOAMAT USINZ:’); .
LIST{“"PIP TMNAMT.FTYPEi=RECFRCM .NITIDEZ!"’);
LIST{ “¥EERL Fnam LFTYFE IS YOUR 2BOICE )
LIST(” - -— -=")3
(2);

1 TEZIN

SXIP LIST(’STILL IN VAY TIRMINAL MCDE:’)s
SXIP LIST. V>");

SKIP LIST(“IN WAIT LOOP-ZNTER<CR> TO EXIT’);
SKIP LIST( % wksaridekarsiodessdsehpiiexmiionss’ ),

SKIP(2);

FCT SKIF LIST(® FRAMZ TYFE FIELD BYTE 2 INVALID Z0DE7);

INT FILERS
END RECDATAj

/* 1SC LAYER € RECEIVE MCDULE */
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ARPENDIX
HIGH LEVEL DESIGN OF A VIRTUAL TERMINAL NETWORK

This Apperdix might be useful to the person who may
undertake the design c¢f a virtual termianal n2twork. It
contains a high 1lavel design of a network in which several
MDS*s will act as VAX/VMS virtual tarminals.

The multiplexing of Ethernet interface is the backbone
of a design like this. Many routines of the software of the
present thesis can be used exactly as they are now,
assuming <that tha system will include no more than nine
virtual VAX terminals.

The present confiquration of tha Ethernet 1Interface
Multiplexing requires that the program “Ethermul+" which
performs this +task will run in a VAX t2rmipnal. Since this is
undesirable in 2 virtual terminal nstwork, the program which
will perform the coordination of the users, should be able
to start execution automatically when a messaga arrives at
the NI1010 boarad. Also it should be abla +to supervise any
user, regardless of his privilegas. In other words iz
should be able to have access to any user's Virtual Memory
Space.

A solution which will fulfill those requirements would
be the installation of ¢he coordinating program inside the
VMS operating systea.

The program could use the "Sys$gio" system routine to
listen to the NI1010 board. This routine is interrupt-driven
and executes prespecified cperations when an I/0 event
occcurs. So, +the program could "set <the ear" of the systenm
and then for reasons of efficiency go to hibernation. The
sequence of operations in the prograns could be as follows :

1as8




AS so0n as a message arrives at the NI1010, an AST wakes
tha coordinating program up in corder that it will undertake
normal operation.

The same procedures which are 2xecuted on the real VAX
terminal c¢culd be followed. So, if +the first received
message is a carriage return, thke "Loginout" procedure is
called by the coordinating program tc interact with the user
for identification and authorization. Naturally, routine
"Sendmsg" or 2 similar one will be used to s2nd the name and
password requests to the MDS.

If authorization is succesful tha user rame and the
address of the corresponding wvirtual <+terminal is put in a
+able and +the number of current users is updated. Then a
mailbox for this user should be crszatad. This mailbox will
be ~he input port for the "Loginout" procedure (this is what
cannont ke achieved currently), and the output port will be
a file.

As socn as a command 2nters a mailbox it is immediata2lly
executed in the same manner as if +this command had been
entered from a VAX terminal. This happens because "Lcginout"
maps the DCL commands to PO and P71 spaces of the process
that it creates.

Messages other than the inital carriage return for each
user are queued and distributed to the appropriate mailboxes
in a similar way as in "Ethermult®,

An "export" routine will pick up the ready answers and
send tham to the NI1010.

The use of common event flags will be restricted to the
denotation of ready answers. Thers is no need to use a flag
to denote the presence of a ussr in the system, because the
program will knov that as soon as succesful log in has been
achieved.

Since <the commands which are entered a aailbox are
executed immediatelly the existance of programs 1like
"Useroault™ is not reguired.
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Finally, when a received messag2 is the "Logout" ccmmand
the user to ‘whon this command is addressed is remcvsd f-em
the system, and the user information *table, as well as the
nunber of current users is updated. If all users have exited
the systenm, the program "sets the e2ar" <o the NI1010 and
gces to hibernation again.

The software for a virtual terminal network, as visual-
ized by the authors of this *hesis, is no* much different
from program "Etharmuli®, A g¢od understanding of <+his
program and a thorcugh knowledge of VAX/VMS facilities
should make <+he acccmplishment of this +ask a relatively
easy *thing to do.
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APPENDIX I

this orogramn creates the detached orncess 'LOGERP' which

runs the imaqQe

imoliczit
integer*y
1

charactertb
characterxl2
character+32
character

1
characterx6

create detached

and set as input the file 'INPUT,.DAT' and outout the terminal.

'LUGINCUT.EXE"'.

integer*d(a~z)
uic/'0069000E'x/,rboxeiosh(2),ichan,
stsflaa/'00000040"'x/

user(2)/'SAKELL"',"SAKELL"'/

mame/' SAKELL A4

cass/' SAKELL

mine(2)/'sakel 'y
‘sakel!

inout (2)

process to run the LOGIMOUT imaqe,

'/

v/

status = sys¥creorc(oid,'systsystemtloginout','input.dat',

1
2
if(.not.status)
if(status) tyoe

execute a ‘'show
orocess 'LOGER'

‘ertbls','error.dat’',,,
*LOGER®,%Zval (4),'68R1294",,)
type *,'ocops! ',status
*,'1oginout image executed’

system' command to see if the detached

has been created,

status=lib3isoawn('Sshow system')

type «,pid
end
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